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cjUSII 


i 


Aa^ajj Adj £tdj ^1 jj]I ^a! di MATLAB l-i^/LiIa]! ^aIajj j j» j 

jjjjali I jdjA A3 j <-A alia.-^1' A imdg]l A^ch "'SiI al^L^A ■‘Cm] AildaVU Jj!iuia]I 

^L» m A_ujaLk L-dlda Aildal dlAJ da 4£tAljjj]l ILa ^gL dljCLM ja fiJ4^ A_ia£ 

j ^giVl ^addill ■A-dJajij dVI j^aliVI ^Jail jjdi j 4 oJddiSl dlsUall j ajCiill 

i alid a] o Ac-L ula] I JjdLM dljCLM j i. - ill ‘s-flll ja jjj£]| j A_}C.ldua]l AliAjLM 

AajaLaLM dL<J jLaII ^aAl .id Idaji 0 Aljjj]l ILa J J» j j a Uli.V^ ll dU 


\\ 


aid] A_ 1 jujLuiI aCLa^ jjjjdl a-jLClC.1 ^aJ C3 j C ( ^ s -<li*]l Cl la. ill J AaajCI^VI duljCll 

.dUujUJl JA Jjj£ ^3 jJjjA^ua]] a. j] J. nil ^g, -N. A Jj]| Jj£d]| 

Jc. (. - Al£]l I La ^ Alijla dlc-LuJ dLac. da aj£L jjjjA Ia I j]d j dl]L] j 

^a A ,0 Jj]l dl_lu:Lujlj lad 'g -all ^a£J (_ 5 ~]]l £-dal ja]I ^aA^ L» 1 n^-a jd £ud j 
Adljj££]l dVLH aldauo (JL^a ^gi 3 j!iula]| 4 xdlLa Cl A fljjiad al^dl l_i]1LiLa]I 

d jj£l jl dl bULu: (. - Al£]l I La jVl c jl jjj ( *dal j _jjL.II A-jiiLLi j A_icl_d 

_o jjajuii AaIa£ ^gi CliaJ 

> illi£]l 3 j"'^- -a 

^al: t_jlli£]l ja ?. jaJI I La ^gi 4 ^ A^ajJI dd-dd ; JjSfl f j^]| 

L_JC-JJ JAadCl jL/ d y ^gli]lj c_j] 1 LiLa]I g3 Ajsuajj]] AajaLujVI ^-jdal ja]I ^ jCl 
(JaLjCL j IgA L>;^~ j jlj al£La. a]I Ad ji l_i] 1 L:La]I ^^3 Aa^ajjI! dull ^aldldl 

^ajulI <_gL]! A ^ dajllll AJjALn ja J4^ CAjlj a-jaJl ILa ^aC-C ^aJ .ACjJ-* 4 tfrXA 
jjd _<lLgAA (JaL*i1SI j a]j^ . j dl_Lu:LujVI oLa aLd a_^ajj]I ^3 IdAi] 
j (JldcL/l dULdC. 4 £j! jllSl i^aSdiSl ^gd cdli j3ju£ia]I jc- a j^Ll ILa ^_g3 Cd-laJl 

dVdjLA]l (_J^. A 1 \\ j ^gdaLijll (Jaldill j dl_iAjjAjl] AiLCaLflj ^■IjdVI 

djAll j CjCdl dljd ^a (JaLsCISI j A_iLjalilSl 
£ jd A-dj ^ali a j^Ll ILa ^_g3 4 Aaa J^a lj]| ^d-^AUAjI 4 "ll g ~\|j ' < _, JJ .'.L]I £.jdl 
^ GUIDE ale'll al-ldimlJ A_iajjajSI adl ua]I dl^^.1 j A^aja] ^giiuiad 

ja£Ia Ig-iA adidVI A_id£j l^lil jja j alcLM aLA (jAdLusad ^Ltd Ia (_J£ 

j dlgd j]l jAJ JaAjSl^ AaAsIa]! jjaL/ I (jd jlj (^g-^ f- jdaJl lalLd ^aJj . jC3 

a jdl ILa (_g3 4]ajjuij]| aLjaVI (jdxj dlxCaj _dljCVI AJajCli j ^aLljLSl A^ajj 
dlajilalill ja Cjja ^3 ^g-LojtII Cjidll ^3 (jA*liSl Adiaj ^jjlLl] l^jLi 4_lLl£]l ja 

AiHd] ! 



£ 




( _La ^i*lil 4 i-<i aU x-a iajjll j jflliaiL ; LLtLl f 

jjj (JL^ajVI Jj£ jjjjj clcc .1 a j 44.1c. jiL I siaUll j AjLuiuiill aisLIL 

.1 ^ J' al^L^all 4 il ,aC. $.1 j^.1 j A ; j» j^all Cl A ,a£^lLa]l £_<a Jajjll 4 ja i£ 4 jLjSjia 

(J j£jlijja a-Lilli J jiijCj'l/l £-a -LaJjll A jCl £ j^il ILa AjLgC cs^ (Lil La£ 

_t_J^LLa]l ^ A ]~y -aj.'ll Aimll j-a jClL-all a£a!iI] ajlll]l jjg .all j (jL^alil 
As -x jc. a )Lc- a jail ICA j j» j 4 AjjIJj$£ j| Liljldll (J4I2L ' ^jljll £j^J| 
al*Hi a j^il lilA ^3 .4_L>LLa]| ^ 4ia-ajj]l dlLjaiLaiV Aim-Hg]| dllaiilalill j-a 
J 4_uil jC J L_l jLiLall jLiill J j-aluiJl jLull dlljL (Jjlaii j£-aj 1 _ L£ 


AjILj^^II dlljlcil <LuiljC j (J-jlaCn a j^Jl lilA J 4 jjUl A-L^L A^aJ-a'iLI 
St3te ) 0J-i*lLa]l CllVl^il 4-ijlal ^Ic. a jjCall L\Ln - ' .ajilxJl aJL^JI (J^Lk 
.4-caj.ll^bM AjoiIjCII qa A>aJlilLail (J^IjaII l^iiiaAV (VSHSIdIg 
jC1j a j^Jl La , JH I Ail 4 L. j^LLaII ( j3 ol£l_a-Ll CjIamiLuiI ‘ j “ A ' A j| £j^il 

aCja.j-Ll t..ill‘s-flll ^aS 4 _^ jjCiI 4 v_jLLLail Ji al^La-all j Aa.Aaj]l dlLjaiLail 

aiiA al-lalimlJ al£La-a pliaj a-Lilli j^aj 4_L£ 4 Lg_iJI (Jjjas ijll 4_iSLa£,j a_jLLLail A 

A^aiall (JLa 4 il- -s. Li 4 i,4'^li 4 ^ L iSf I j><» j al *sl ^ -a I (Jillll vilii A*j j ,Aaii1I 


.... A^Lj^I CLljhJl J fSa^l 

jj l «a > .a^lLal] c.J>aJI IaA 4 AjjLj^SJI CjVVI SlSl^-4 J AaXL ; (j^jL-all f J^l 

ajalo^l j ajal*]| AjUJl ^ aJVI A^'jC c A^Lj^il Cs^\ j A^ljC ^ 

(JjC- Lilh^ ^-^jCIj AjIa ClLa3 .aJVI <iLi ■Lo:I^)A 1 I folic. 4 aV'A ^\l Cl jl^l JJA.VI Juill j 
a^)ClL-a Clllalill j LbCaL^) al lalll (JLLal A_jij£ j ■LilL^^]l dlVVI al^La-a ^cL-a 
jlLlI CCVi j jjiaJl ALi^l j jjUI AjcU C^V^ail al£Ux£ A^axll ^abU 

.Aiklall L_1 jlilLall 


Aiill J aa-lj3 ^ ^Lailll ^^Jjl j lilA ^gLaC- ^ Clia3j C3 <jj^i (jl 4Jjl jLoil 

.4 _jL£]| |jiA jL.nl 



( jim-iimnll 


^diLoll ^ 4 smj| 1I CiLbaiLul 


i gd JoUUl • 

J*J1 JliJ jftUJjJl • 

44 

wtfjLJI Ja 40I2JI 4j*bLi jll gjIcuJl c 

44 

3.»Af ~.1 S„U? m 

44 V ♦♦ 44 ♦ 





4-aiLi \ , \ 

AaJLuAj 1 .ag La (J£J La J)-ajJ 4“1 l*a eA-aC-VI ^_y“ AAC-j 4_ajL«-4l ^j-a AAC. ^j-a (jj£jj 

(jl ^L<aljc. J 4 oM* .all j£Liuill (_J^J A Un.V'g II 4."alaAlLult (_j-a jj!i£ ^3 Cllli_jiL<a-a]l 

<ioAlc. j-ajJj 4 AjAsg. jl AjaAi. ,jj£j 

Matricname(m,n) 

SAaC-VI AAt n ^JajaiVI AAC. m 


Ajli jLaaII ^ic- 4 _luiLuiV 1 (JjULaidl t, ^ 
/\ ^ujL ^ £ t £ ^ Ai^L^-a a-LLu) - 

A=[3 443;4567;5674;456 7] 

LjjLuj (_yalAilj A_*_j^)a A3j)3>.«i<a (_£A] (J5>aj L_l2AjLa ^3 ^-aljVI <_^3 Lj-sLaJl _j3-imll (JIAaI 
£jJaj AijL,o.a j>.al ')C- (jLk^y jkA ^iuai (_ja <Jt£ijVI AJjj LaAic. Aj| 4 - ‘n*a ^)£a]| 

Aij < U.'-t.a\l (_J£jj i ^jJajA _jA La£ LUAj Aja^jiia A L«-ilj 


3 4 4 3 

4 5 6 7 

5 6 7 4 

4 5 6 7 


_Aja*JI (JJjia (_jC. A-3 j)L.o.a (_ja a-lc-Aiail 

; 4 _ n5j Lllllii]| ^lajaill (_JA ^Lill c-lc-AlaiV bllLa 

A(3,2) ans = 6 

_A_jjjjj (JJjia (jc. A3j;qt.«-i<all (j-a Jl^i')C. c-Ic-ALujI 

A(8) ans = 5 

A(l) ans = 7 

.I—UjjjILjj AiLail ^gjj A^-aaJI ^^Jc.1 (y* 4-UJjaII 4_i»a AaJl ^jj 4 ; ‘n^ 


i Ls ya ^)J-iui plcAluil 


A(3,:) 


ans = 5674 




















- 4jj;q>,--i.a (_j-a Jj-aC. c-Ic-^ILujI 


A(:,4) 

3 
7 

4 
7 

4-i<a Aj^^iiJI ^)j^alj*il (_£A]I (jjljil C-lc-^iail 

A(2,2:4) ans = 567 

.dlUjll ^jajaJl £ja (JjVI Ji'iH ll c.lc.j!Luil 

A(3 ; l:3:4) ans = 5 4 


- Aijq w~i.all 4_jlg-j ^3 Jj-aC. AiljJaj 


(jjxa jA La£ Ai jq^ . a\ l A(:,5) = [3 500] 

3 4 4 3 3 

4 5 6 7 5 

5 6 7 4 0 

4 5 6 7 0 


^l_$j Luo-a ^LajJl (j^a (jj£j aAjAiJl <3^fljL^all AaAa> Jj-aC. AiljJaj 

(jaxa jA La£ 5j^3j^a-aJI ^Jj^ajS A(3,6) = 9 

3 4 4 3 3 0 

4 5 6 7 5 0 

5 6 7 4 0 9 

4 5 6 7 0 0 

_fi.lJ.laJl (_j-a Jj-a*JI 4 _ala. 

(jjxa _jA La£ ^Jj^auS A(:,2) = [ 


2 
















3 4 3 3 0 

4 6 7 5 0 

5 7 4 0 9 

4 6 7 0 0 


^jAi-a La£ Ajj^.'-t.a 


3 4 

4 6 

5 7 
4 6 


A (3 ;4 ) = ii 


(j-a (JIAjILujI 


3 3 
7 5 

4 11 
7 0 


0 

0 

9 

0 


A(end,:) 


^_ya jkiJi ^)^.i c-lc-^iail 


; A h^^La 

ones(m ; n) j ^jL^a JA£i - ^ 

zeros(m ; n) ajjL^ aAjL^* J&Jz - 2 

eye(m,n) S-il^-a Si/in -V 

Cjli^Lud^Jl Lf lc- 4_iualjj^t CjULwJl T, \ 


\ g jlc. A-ajoiaJlj L_l^)jja]|j t,“llj\.aC. A, B 


; Cjj&s 

A+B £-*?!' 

A-B C - Y 

A.*B -V 

A./B A-ajuasJI -£ 

A. A B lS -° 

3*A 7 1 L_J^all -1 


3 









j >.-il 1C- Y A+2 




Cjlijl^AS) { j£- (J jL\ CjljUC- t , \ 

3 4 


2 0 




mV I £-a oAaC.^/1 (JjiLa jL^jj 

T ^UjUII Aiij L ^alt jj£ja T = D' 

3 2 

4 0 


S a^jUII Sijij^aJl (jj£ja S = inv(D) 

0 0.5 

0.25 -0.375 


Aijq^-a 


V = rank(D) 
ans = 2 


AiA jjj jLaj] 


A^ASla ilil/uC- 0 , ^ 

Ai jjfl, —i ^\' (_j^a t" 4 'M ^ I Ai jjO , —. ^\\' (_]' .aa'uiil \ 



4 






















c(l:2,3:4) 


ans = 


5 

0 


6 

9 




4 7 8 10 

ans=l 6 0 9 

12 5 6 


o.IaC. 1 (Jl.'n'iwil 


c(v[3,4,3,4]) 


5 

0 

8 

5 


6 5 6 

9 0 9 

10 8 10 

6 5 6 


4 7 8 10 

c([3,l,3,2],:) ans= 4 7 g 10 

16 0 9 


'g (jjjajj 1 g Kui jjjijj 4.3j<n.o.a\l Y , 0 , \ 


1 3 12 10 

5 4 3 4 k <a>—11 0*3l 

7 0 10 8 

k(:) # - 

ans = 1 5 7 3 4 0 12 3 10 10 4 8 


(p) 0 -laC.^/l J^C-j (m) Aio^lc j 

reshape (matrix name ,m,n) 

\ JllLa 


reshape(k,4,3) 


1 

5 

ans = 

3 


4 10 

0 10 
12 4 

3 8 


5 





reshape(k ; 2,6) 


ans = 


1 7 4 12 10 4 

5 3 0 3 10 8 


rot90(k) 


rot90(matrix name) 


ans = 


10 4 8 

12 3 10 

3 4 0 

15 7 




\ JHa 


size (matrix name) 
length(matrix name) 

size(k) ans = 34 
length(k) ans = 4 


jn»*i 


; JliLa 


1 

2 

3 


12 3 


bj 3 (jill 


Dotproduct j' 
a*b ans = 14 

IjifL* j ^)S-n3l Jj-aaJlj (JjVI ^iajaJl (JjVi I." n~\ 


b*a 


outproduct j' 
12 3 

ans = 2 4 6 

3 6 9 


6 





g jlmi |g <_]£ ^)j_£aLic. 


A 


<_Jj 3 A J-iq~' jXjJaj L. 


4 iaaS 4J jiiLLall j.^ViC- <_]£ A_Lal *_4 (_£I Ajjjjjj A_ilaC. A_ilaaJl (J» 

_o^a] j! L_l^)j^a jl A a * tf3 ClulS c-ljjai Ujl jlj-aJl A_iLaa.ll J>-aj 


a = 


1 2 
3 4 


a.*b 


ans = 


b = 


3 10 
6 4 


3 5 
2 1 


*1^1! - 


A_/Luiall 


a./b 


ans = 


0.3333 0.4000 

1.5000 4.0000 


o ji] 


a. A b 


ans = 


1 32 
9 4 




lAjj^alic. ^a_jla_a 1 jS-iAi oJjIjia <3e-Loiij 

linspace(a,b,c) 

Aijq t ^.all jj_£aL ic. q A_plg '^1 A^uall p AjjIaJI A.ajqll 3 

lA^jj^aUc. J^C. 6.I1I jLa Ajj)q>.-i<a c-Llaij 

logspace(a,b,c) 

Aijqt.~i.all ^j_£aUc. q AjjI gill A .ajqll I3 AjjIaiII A .ajqll 3 

Aj j^> m Aijqt.~t.a c-Llaij 

Ai jL^lt d 2^ magic(d) 


7 











v = magic(3) 


; JHa 


sum(v) 


sum(v,2) 


8 16 
v = 3 5 7 

4 9 2 

j (j-a V' oAA ^j-a (jq V'llj 

■ Jj^aC. J£ j t «-it ')C. .a — \ 

ans = 15 15 15 

; J ]-) Wi (_]£ ^jj^aLic. A — 2 

15 

ans = 15 
15 


] ^g. i u^LaaJl ^jj^alic. j-a^a — 3 


diag(v) 


8 

ans = 5 
2 


sum(ans) ans = 15 : jU^Vj aIiLJI Aiji^aU ^sUc. ^ o^a 

L-UJJJ (jl (.“n^ AJJJJJ (jc. (j-a plcjILui! “iaj^la ^3 1 n^l 

\ (jjfL p_aaUc. 

14 7 

2 5 8 

3 6 9 


8 







4_l_s II ^ •N. A I_ll| 


Y , Y 


dl jCc. -dJ 4 _Lljj (_5^l J <—l^\jLall ^oaU^)j]l jLulaj ^a£dill dl jCc. Loj 3 (j^aja'inu 

; (j^jduij i (_£^kVI dial ^ 


. if jbikVI 

. switch j4^VI - 
while - 

. For - 

. Break ^ULV' * jCc- - 
. Continue ^ILJI <*A1* - 
. try * j4^' - 


dUlaJi y, y 

e ui jlsii ; if (jUivi) >«i y,y,y 

if logical expression 
statements 

elseif logical expression 
statements 

else 

statements 

end 

lil else *j4*r? 'ckii jmI l dljUxll iiiii <_sj=kj jSlj ^ glkd Ja^gic. V else *jCc. 

.j4*-ail (_£jl_uLd jl 1 S-T~> (elseif ji) if fijCc. ^qial-all Ja^jill A adj djl£ 

^jl_d jl I jf fijLlC. ^qlVl-all Jajjill <jl£ til adiVi ^ilala Ja_^iuj ^ic. elseif ®J^C. 

elseif ojLlC. ^3 ^qi-i'l-all Ja^)ai]| <djlj dljl£ lij lg-J ^JaJJj-all dljUxil ^J-a^ dfljj ^sJJj 

_(^)3j^a]l (_^jLul 1 ^jluU 


9 












fUll JLil! : switchjl^VlY,Y,Y 

Switch expression 
case valuel 
statements 
case value2 
statements 
otherwise 
statements 
end 


ojl n-sl Alkali <J^alLaiJ A *n» a jc. CllljUsJl Ac. Switch Sjluc Aali 

£-a 4a^mlt jjlflJj Aajjj i UjlJA^t Alkali Aii2/l*-lLj Ac.jjia Switch “CaK j-a SjUaJI <■ llljj 


^jic j^al! A .ajqll ,j jjj Aa!>l»Jl Aa-uj (jjj 3^^ (Jjl <-lijA^ Alcj case Sjtjc. <^311 

jl 4 A3^i*JI A aAAJ £-a 1 g llAJ ^^ic fiAj-aJl 4_*ua]l diAjl )-Vi <3^ '3 Vi ^aJJ C3Se 0 jljC (_JJ-aJ 

_3lL2aJ <Jjl dljAi. AxJ AjjLLall £jtjj V l_l^ljLall 

lA jLiLi.1 Alkali AS^AjiJI A aAAJj case s jl_ic (jxaJ ^^C £-a 33^ l."lWj ^aJ <_]La. 

6 jLic ‘ otherwise ®j^j otherwise ^ 3^' j4*^' ^ 


.end <— 5 switch 


while expression 
statements 


e lxli Jlill: while ^V,Y,Y 


end 


Sjjc 4 _xu 3 ^jl 1 A \\ Y-, a (_]£.xaJ CllljUaJl ,_j-a Ac.j-a^-a jl ojjc while AaL^. Alii 

3^-j (jl iAS jkx^aM ojjc CllilS Ia| j ^3^ A -Jajajill jl ^SaaII ’ijjc. 3) 

_t_jl_ UI aJ| Ja^joJl A3^aj^a-a]l ji^alic. 
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fUil JL51I ; For a^ £,Y,Y 

for variable = expression 
statements 

end 


(j-a A.W<a AAaJ A n» a dlljljc. for Alla. ^»j£j 


: break <—ajUc. o, y ,y 

bAA ___ Aq\~s\l (j-ajJa IgjuJaj Ale. while AqW jl pOT Alla. Ajfljj <■ jlfljU ajUaJl bAA ^sjSj 

.AilaVb j^i ajUaJl 


: Continue AajbLJI *jCc. i,y,y 


a\ Aj ^JLill ^3 Sajjj Aql^ll ^LaJl <_ka a^UaJl bAA ^ jiH 

Aqi^il A_a_jLLo] A_ja j j 1 g'iVi l“ll .ajL'ill (JaIV n ^jiLu A^ulaJlJl eAgJ lg_iJa^)aj Ale. ,j£J (J-oaJL 

_AjiLa'iU ajUaJI bAA ^jJaj2jj 


l»laJl (_]£.A'\l \ fry a jCaJ! V, Y , Y 

try statement,..., statement, catch statement,..., statement, end 

ojLiC. (_j\ Aiijj Uaa. ,_$! LjjAa. AJC- <j^lj C3tch J try cjAJ dlljUaJl Ajijj ^gjcuJa 

j jj J _ £a ^ i Aic.j end j catch <jaj Aa^ljll ciil^UaJI A^ijj aiL c^Ua Aic. diljUaJI 

A_/u_u! (Jj V'.g UaiJl ajCc. £jJaJj Ajfljli L-L/LLoJI cj fl 3 jJ dlljCaJl Aa.1 ^_ya Ljajl 1 i-i A 

.lasterr 


jUa^^U 
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SAUall j-alj^/l Aiijj J uiKu'i return isjCaJI p 

^ nn‘^1 0^Lj^)jll (Jiljj ^gJl (_]£.Lb aACill jli j-oljl ^gVn La Ale. ^Ic. <j£buJj 

_^ s _uUJ j )]| L^)J-a3 bAL^II bALc.*^/ (j-a (jLLo ^ A AjlaJjt bAA jAaj (_j£-oj 









; JlilL UaaJI aJ^I Jj fii AjiUll Je. LLiJl ^Lj jl$Jal (Y 

error('error_message') 


dJ jUal jjj 4 t >ijaJl ajdxil jg Jaj 0j-j^)Jl jli ^J-j^jJl <_Jj 3 j-a 1 S-iAll aJLuj^) pic. dud Aic. f ij-v 

,^jsi n«-a nil 

; J£dJLj input ^J-JI ^l.’iVnuU dllij nn *• jqvi c-tdil ^J-j^JI djLa_jLuJI JU.a) (j^-aj (V 

n = input^Prompt-String') 

^jjljul jjj <_Sj^aJI A 1 mini AjiUdl ^Jc. JaJ dn~\ 

<J]a jjiidJj dil yyxuJ jl dAjLuaJl ^dtlj Ajuul^)ai] 0-aU^)j]l A-Jjj «.Ljjl ^dSjJl j£-aj (£ 

^aljVI (J-axiaiJ 

Aau j\ jai jj ^aAVim-all Sn» i>ij 0-aU^)jll i_fl2jJ 4 _ nun IaA jjaudaai jjAj P3USG 

_^jjlLaJl 

AjjUi n saJ ^c-aU^JI *—23jj <.. nun 11 a Pause(n) 


<_J£-luJ ^d-j^Jl i.-n^n (jl La] LaAj jdiaj^laj Aju-a^)JI jj£j jl j£-aj ^c-aL^J <J?\ AjJ£ Ale. ( ( 

A-a j2>Ul Aj-s .a^)Jl d jLaJxdl A Ui>i £jJaij £_sLj j ddj jl jl (script) (j , A > J AijjUl oAAj jdilua 

: l-^ j^jj^l' jjjlA jaj (jjja sac. Uaj (function) ^jUl oaaj ^Jj jJI AJd] 

.s^dUa ^aUjJL Iajj script -I' J^a? function 4-J^> 'Ay function -I' 

Jl ^aad ^aJ j-aJ ^^)dJl J i-a 1 uJ £_daJ jl jA function ^-d£ AxJ AjliiSJ ^^.dal jia^/l <j£du]| -Y 

.'^ lJ! ^ scripts -I' J^a? J=^' j function 

(jk j£aua lAA jjfL V LailJ (J^Jl C-Ua-auj juixJ j«a oAjijj Ai& (function) (*JJ| ‘•JjLaJ -V 

.scripts -I' 

-I' yJ Jaiy workspace -I' ^ -^J V function -I' J^'a i .i^vi ^Jl ddj;iiJJI -£ 
jj ^uj J\ £ ji Jl j Ji.Jl <a.jl ^ ^1) workspace -I' ^ Jj^d scripts 

.(^Ull 


jl (J^.1 j-a M-file ^j-a i_iLa ji 3 jl ^ •Ai'^ 0-aLj^)JI AJj£j c-^Jl JaAic. llil La£ 

(Jja^ajl] (_3^>ia oAt dlliAj UJ^LJl 0 ^sUjJ WOrkSpaCeJ' is* JjlJSJI jpa VAj Aj 3 ^cdjjJl u'i^i 

edit u' j' file new ^ M-file aJUJI j^ IJ M-fileJ' J] 
Ajc.j c L_i^ljLal] a n>n^jll a^ jaUJI ^>«~nll <■ iUI ^gic. l-<» >>■' jl jl workspaceJ' ^ 

jji]U jjjJI jjil (j-a A Lx dqj |»jAj |aJ (j-aj A j ^ajAJ 4 . iLJl lAA ^^2 0 ^Lj^)Jl AjU£ jai c-L^ljyi 

_ jii^l dlli ^jJajJ jjAJJI ^lalLaj A^iaaJl I ^)>>i-nVI 
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4 4jl«i T, Y 

»» 7 


JjVI Jlidl 


clear 
n=5 
m=6 
for i=1:n 
for j=1:m 
i; 
j; 

c(i,j)=i A j 

end 

end 

j workspace J' ^ cli jjiUi jA\ ajI^? ^ clear ^ 

lj-a£j i."Axjll AjjLli .liljJ <^3 (jjUlkl^La for £jJaj Aijlaj (_j-a£j ^-aLj^jjll IL& 

Aij;q>.»-i<aH S-lac-l .liljj] Ajjliill for A q\~s Lai Aijq>,--i.all ^jS-iml .liljj ^^3 ^jVl fOT Aal^ A q x Li j 
Aj .i^^.j-a]l jlimll ^jLuiJ l“n*y' A3jq>.»-i<aH (j-a ji^’n II <LajS 1 . \\ ^jSJ 0 -aL^>Jl ILa i." n-s i 

£ A_^3j Jj-axilj V A-aS^j ^)S-mi\l (jl£ _jls «. ji^i’h II I^A Aj J^^.j-a]l 3j-axJI (_>jVL Ic. jS^)-a 

I (jj£j A_ajlj]| AiJ^j^a-a]!J A \ ] ^)j^aj*Jl <LajS (jl h^2)l-l3 


1 

2 

3 

4 

5 


1 

4 

9 

16 

25 


1 

8 

27 

64 

125 


1 

16 

81 

256 

625 


1 

32 

243 

1024 

3125 


1 

64 

729 

4096 

15625 


JHaJI 


clear 
n=-6; 
if n<0 

disp('input must be positive’) 
elseif rem(n,2)==0 
disp(’input is even’) 
else 

disp(’input is odd’) 
end 

J Li^j j (»l Lp^jS ,jl£ (j) 3.1*JI 11 a 


A_ii. y a <Laj3 Aj n <_]Li.jLj ^-aiaJ 0-aLj^)j]| ILi 


jJi 11a jjijj input must be positive sjU*Ji 4i? la*j Aj\i lJLj ^j ju^i ju. 

.workspace J' ^ 

^ y ^ n ai*JI f^L ^jLHi i^a eJ L Lixuk rem(n,2) £jUi]l £C-aljjj]l lilA g-3 LJUUC.1 

sljLujall ^jiiLj 2/13 A .am'qll ^sL <_]La- 
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dilLi!) JldaJl • 

clear 
x = 8 

units = 'mm' 
switch units 
case {'inch' 'in'} 
x = x*2.54 
case {'feet' 'ft'} 
x=x* 12/2.54 
case {'millimeter' 'mm'} 
x=x*0.1 

case {'centimeter' 'em'} 
x=x 

otherwise 

diSp(['^JJ*^ JJC Sia.1 jtl si*']) 

x=nan 

end 

(^3 aAW<all} oUaa-all (j-a <_>« ^^>11 lift |»j 3 J 

■ X— 0.8 0-aU^)llLj ^jJaj-all JllLall dua. 4 CITI 

£j| jl\ Jll^l • 

for i=1:1000 

elem = input( '==>'); 
if isempty(elem) 
break 
end 

x(i)=elem 

end 

x 

^-^Im-all J-aC. l_a3jJj (jjjLa <ic.LdaJ jnpLlt 4^ajl*jll (jj 

4_xu3 <LajS ^-La-kl ^j 2 (JLkjj <■-lllaj lift i" i EntGT LS ^~ > * djj La <Laj3 

_0-aL^>dl c-lg-iLi break *ic. jli <LajS |a,*lV'nu.all 

function vals1(a,b,c) 
delta = b A 2-4*a*c 
if delta>0 

xl =(-b+sqrt(delta))/(2*a) 
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x2=(-b-sqrt(delta))/(2*a) 
elseif delta<0 

disp('the roots are complex') 
else 

x1_2=(-b/(2*a)) 

end 


( oAA (Jjli. (jj^J (jl <_)a. 0«alj^)J 

j=j ^ uUji Ujl 

■lie. <j| A h^!)La i. 1~> j frlaiu La£ tjj wl ,j£^aJj _jA VSlsI ^Ull ^-Ull 


.A^-LuiaI 


->jiiui uf \ <j^-aj ^uml cy^A ^ <■ * 

workspaceJ' ^ ^tsli j 4 

valsl (4,6,2) 

^gluua 

Delta = 4 x1=-0.5 x2=-1 

■ i 4 j \\ j 4 q It' 


a=6 b=8 c=3 


vals1(a,b,c) 
delta = -8 

the roots are complex 


(jdujLuJl JtiLaJl • 

function max1(a,b,c) 
if a>b 
max=a; 
if c>max 
max=c; 
end 
else 
max=b; 
if c>max 
max=c; 
end 
end 
max 

^.LcJIujI ^jj Clua. t ^^kiui-a]l 1 gL^A j AlAtl AjMj (jjj ,j-a ■‘Uu^l Aj-laJij 0-aU^)Jl lAA ^jij 

-( jjjajjla]| 0-aU^)j]| ^ c-lc.J lLojVI (»JJ La£ 0-aU^)j]l Ia^-J (j^aLaJl 
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function c=factor1(n) 
v— 1 

for i=1:n 
v=v*i; 
end 
v 

^2 La£ £j\j UUijl 4 ^.ialLuuaH La ^^-LalxJI A<aj 3 ^ \\ ILa ^jSj 

.Aihl m\l A jgilaJl ^3 Lj^)£j La£ 1 jJaji ^.Ic. | ASJ^laj Aihl m\| 

Jlidl • 

function g=sort1(a) 
s=length(a); 
for i=1:s-1 
for j=i+1 :s 
if a(i)<a(j) 
x=a(i); 
a(i)=a(j); 
a(j)=x; 
end 
end 
end 
a 


4 UljUj LjJjJ .lajj (j-a Ajj£-a (_^l ^A_JC.I*_lu) A.3jL^.a ^)j_£aljc. l—uijlj ^L-aLj^)j]l ILa ^jkl 

^ jiJ ILa c-LiJj ^LiJl ^)j_£aiaJl<Laj3 £-a A2 j3j^a-a]l ^_ya C. <_j£ <Laj3 ^LllllLA (jjtaj 

,j-a A2 jii_<a-aJI ^_y& j t jc. L_UJj1j 


function prod22(num) 
if length(num)~=1 |~isnumeric(num) 
disp('please enter one number') 
else 

for i=1:10 

disp([num2str(num) 'x' num2str(i) '=' num2str(num*i)]) 
end 
end 

^_ya ^loll ^iuaill ^2 Clu^. 4 ^,lVLn.a\l f jSJ 

>."n^ 4 f2j ,_j-a j!i£l Vj <—i^j^a V (jj£j V (jl ^LLj A l^..Lall A_*ua]| ^c-alj^jJI ^sjSJ 0-aLj^)j]l 
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f uii number to string cs' num2str ^Jj ^jVi f .ji3 

,nUm2str A-SjLuJ] A *, a£l a a A .aaLd l _ SjLid _ >il A a l<lll ojlA .1 la \ A_J^Uadl A_iLaaJl_J 


function calcul2(a,b,operate) 

if operate=-+' | operate=-*' | operate=--' | operarte=='/' 
eval([num2str(a) operate num2str(b)]) 
else 

disp('enter one of this operation{+, -,*,/}') 
end 

Ajjlln-all AjlaaJI L>°J ^Ijllj ^>5^)11 (Jldlllj ^Vim-all ^ jil du^, A laJj-aJ A \ i A <UI 

laaJ AiJJC. A_ilaC. ^.lidudl <_Jdj| <_]La> i (jy-aS^I (jJJ A_lLaaJI ^uU ^Jaa^S 

ejUaJl 

'enter one of this operation{+,-,*,/} 

■Ijfljj gi t-J^Lall ^gi £jLi]l life A qjhJ ,j<a£jj eval £-4j]I LLa^klLuil Idl 0 -alj^)Jl lilA ^ 

] ajUaJI Clllliill ^iajaJl ^ 1 in^ jia i L_!^/tjLa]l ^g3 ^ 'la .a LgJ Aj3j^ .all dljUaJI 

z=([num2str(a) operate num2str(b)]) 

(_ 5 - 2 " (a + b) A^.^i. (j J > >' (jl eval ^ytlill ^I.’I'nIhiI (_£l ASj\ mil ajUaJl (j-a Vd 

"b j a |=y^ djl£ I .ag aj ( a_*^Jl JU. 


j-uiC- JliLaJl • 


function game4(c) 
n=randperm(c); 
for i=1:inf 

f=input('enter the number please:') 
if f< n (4) 

disp('the number is greater than your number') 
elseif f>n(4) 

disp('the number is smaller than your number') 
else 

disp('that is right') 
disp('congratulaion!!!') 
disp(['there are ' num2str(i) 'attempts']) 
break 
end 
end 


A-/u3 (Jld.ll L_1C.^UI ^_ya L_lilaJj (jjjpd ^oaU^jjll lg_j2 ^ jil A_jiuLa A_iaJ (jC. oj/LlC- ^c-aU^all I^A 
(jJjdaJl ^Jj^)]| (_£jt-uU jl ^)j£l j! J*- i-^al ^3^)11 (jt^ (jl ttjdl ^t-aU^jjll a^)£li J^l ^3^)11 
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U -Li. L-1C. ^Ul Igj dlVjl ~s.all J3C- ^ 1-HM ^lau-^all ^aS^}]! <jLkj| Auj i 0^)£lill 

_^O^j_£all ^aS^)!! (Jj^ajJ 

Jj 3 <_> e iijVi ^jlij y. i-jjjjIjj ^liji Ail jSj ^jij randperm : ^j1*j 

_Q |AA 1 la.-aU^i ^3 Al Jjajjj ^aWnu.a\l 


±uii ^Uj 


J^iaj L_ll)taLil]| ^3 ,1» 'll ^jLli ^juj^ILi <31*35 ^!ill 4 _i_uIj3] <L 


<uaL* \ ,r 

oAfc ^^3 (_j^a^)»Vuu 


i 4_iiLj]| ->jj_u^i] (jjmnllj ■‘LaJls-all 


l-i^IaII (jk AlJI ^jUj ^Lnll ^uijll 4-Uioijit t, T 

* A, u>il>nVI ^uuujll 4 xnU'i ^ , Y , V 

plot(Y) 

plot(Xl,Yl,....) 

plot(Xl,Yl,LineSpec,....) 

plot(.../PropertyA/ome / ,PropertyName / ...) 

plot(axes_handle,...) 

h = plot(...) 

hlines = plot('v6',...) 

\ LiJajI A /ulxlill £>3^1 AjsLiJaVI (J.V'1 (j-aj 

• LineWidth : (^L^) J^kll jc- 

• MarkerEdgeColor: *j^' CjLdiUJI ‘-s'ujl -^=d 

• MarkerFaceColor: ®j^' dilA^Ull <jjl aja^ji 

• MarkerSize : Sj^ll <^*-l' aiaso 


; (JllLa 


x=-pi:pi/10:pi; 

y=tan(sin(x))-sin(tan(x)); 

plot(x,y,’~ 

rs'/linewidth'^/markeredgecolor’/k'/markerfacecolor'/g'/marke 

rsize',10); 












^Jc.1 (J»AJ X JJalLail AjjliLa ^j 3 c.UaC.J \ A h^t^La 

5Jl^ll -SajlrN ^^Jc. 5JUI jj-a^)ilj (jljlVl (^giC’ 4_l]t!i]| <Jjl.laJI 

_4ia.V ^JiLal ^ IaI^Iuj (_5^^J plot ^>h-n ^_uj j )]I A ajIkj ^ 4-/OV'nn.a\lj ^iLoj ^^Ic. 


>jll 


jjlll 


c 

Cyan 


<jj> 

m 

Magenta 



y 

Yellow 



k 

Black 



b 

Blue 


•* • t 

L 3 Jj' 

r 

Red 


j-aa.1 

G 

Green 




Jaa. ^ jj-aj 



ii ii 

II II 


None 

ii . H 


ii ii 



>j]| 

OjLujj 

+ 

o jib 0 

A *•*> \ 

* 
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2 U; 

(jlAjiJ 4_ull _J <■" l\^x> 

> 

jl-joull 4_jujI j C lLbQ 

< 

^gJc-bU 4 jJj dJla 

A 


.IgJ dlC-J tij moll ^al (j-a 1 g jlc. (j^-aJ i£_)^ ^^L«aj l lilLiAj 

\ .1^.1 j <j£Zu ^^Jc. (jAlii-La a-ujj Y , Y , V 


: p) JH. 


x = 0:0.05*pi:2*pi; 
y = sin(x) 
z = cos(x) 
plot(x,y,x,z) 

,(j£juall (_>aij (_5-^ l“ll jWl<all ,j-a J.1C- ^a-uJJ (jl tillijj 


; jjl^allj Jlil! lf^r,Y,r 

(JjjLuJI ^^Jc. AjUjill ^LuVI LiijJal 

title('Function sin and cos') 

xlabel('x') 

ylabel(V) 



: p) Jli. 

z = cos(x) 
plot(z) 
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plot(l:length(z),z) : x y t> ^j 3 Jjl ^Ull IlL 

. t5 AJAaJl ^jodll <Jjou31j j-iiaJI ^jujill ^ujjj 4jli 4-J.iac. I diil£ j] Lai 


; Jl^SM j jj13 £,r,Y 


_1^j 3 ^jll Aljj yLlI (jljiVI jj *J ^3Jj tylcVI yi ^3J*l' J 

: n~ii «.Lijj o ? y, y 

i..n^'i j^kl a£j^i]| 5JI jVj jjLi^all t."A>aij uia aSjjIm i^liiaxj grid on j-aVl jl 

. grid off 

: jiiii ^ u&in.r.Y 


text(5,0.1/sin') : <jLuI^.I jj-^ 4? tdlij ^jll ^Jc. <j-aj jl <jL& ^^laiau 


jjLa^all jlxjl V, V, Y 


A .ajL'lH liillli Jj^aJl oAA dl.ij jJ j£]j jjLa^all jlxjl lili ^Lalj <J5LL ^c-aLjill jl 

jb^o jj>»aj ^pLij x jja-all JL?-^ jl^^aj j^aj Jjl jl axis([-15 15 -17 17]) : 

_y jj^-all <JLa-a 

\ Ai i._ u>i~\ <J£ Aj-ajaL A,r,Y 

j£-aj3 ojjc- jl Ajj] i. u»*s £jlj J£ liJjlj <li.l^La £jljj S^C. j jaj <J£juo Ijj^l jl£ lit 

* <LJLi]l A Allxlll (jLaxliall 
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legend('sin(x)Vcos(x)'/sin(x)./x') 


£-0 legend ^ lg » >JaJ SjIjC. <Jjl AjA J <JjVI (j_^ ^oVI I^a 

Ij&a j ^1511 


4-alft 4Jlai f ,T 

: JjVi JliJi - 


■ t £* f(t) = 


3 + t 2 + t 1 + 1 




t=-5:0.5:5; 
ft=t. A 3+t. A 2+t+1; 
plot(t,ft,'-*k'); 
grid on 

title('ft=t. A 3+t. A 2+t+1 '); 
xlabel('time sec'); 
ylabel('f(t)'); 


ft=t. 3 +t. 2 +t+i 



; JlloJI - 


.t>ji' £* y = A sin(wt) 


JaJjoult £jLj]I dlljjjtj 


t=0:0.001:0.1; 

A=220; 

f=50; 

w=2*pi*f; 

y=A*sin(w*t); 
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plot(t,y,'k-') 
title('Voltage curve'); 
xlabel('time [sec]'); 
ylabel('Amplitude [V]'); 
grid on; 
pause 
plot(y,t/k-') 
title('Voltage curve'); 
xlabel('Amplitude [V]'); 
ylabel('time [sec]'); 
grid on; 

0 -aU^)jll <■ jULlj £jUll Iaa (_s-3 pailS6 ^c. (Jjfui 

(jjij A \\a* ) Ullia ^^2 i A jjl g j J-aC. ^a-alil (_£I ^Aiuj-o-all 

0 -aU^)j]l (jli ^JjlLall ,j<a j j ^A^JLulaII S-i» i>ij LaAic.j plot(t,y,' k - ') 

.pl 0 t(y,t,’k-‘) laaj ^jj! 
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1 g .al»"n ill] l_)jljLa]| ^3 AxjII j^jljj ^uaJ^)il A JjaulU jllll ll£J ^gij^Lai 

al*J d^,jll ajlia-a A^J^ja 1 *J <—)jljLa]l ^3 6 ^)SjlLa]| |") 0 |p -11 Ail»‘imVL (lllij 

AjLJj-^aJLlj 4-maall AjLJj_£aJLj la-ill ^Llill AijliLa] ^)3jJ l—ljliiLall 0 -aLi^)J (jl Laic. 4 l—ljliiLall 

^aJ3 jl^Jaj (J^l j-a jl AijlI dllajllajll <_J^.I j-a SdC-t <j£lu ^ic. ^jai^)ll A_lil£-aJ j3 jJj 4_j,Vq» 11 

Aa. jl ^^Jc. jll j-a ^c-aLi^jill ' i&aJ La£ t Ajm.Vig 11 dls-llLllI ^3 d I jLiillj dljjjill dUaatjill 

_A_ldjjlc._jl]l ajai^jll llxjLi 




4-4,114 ) , i 


j-ajla dljjiiS <_J^J dlC. I A_L^ald £j|jJ <_D^“ j-° 4-llAiLall ^ dljjii£ £-a <J-alxiill ^aJJ 

(JjjdJI llA j-ajla lllC.j/1 (JiLajj t ^ jA,,i ^lad IjliJl jjii£ (“A >, “' ‘ l^A 

led Ijl^Jl ^3 (J^jdLall jjS (Jfll jJ (^gijl-jj (JSud (jjoiill jj,/i L-ljjJj i IjlaJI jjii£ djLal*-a 

A_uj ^^Jc.1 (n) dua. ‘ (JjdLaU Aajla-all djLala-all lilii ^3 LaJ ^Q) ®jUl (n) *jjUl L>° 


(Ja. (jh L-ljliiLall £oaU^)J Aa-a <J-alxJJ (_£i]| L_i^ii_uVl l-a (jjsljiill illlij jjii£ (JjVi-all 

.Ijlall dljj!i£ 

• JaJjgU (JULa 


f(t) = 7t A +§t 6 +3t l +t 1 +5 


2j.*l. 


\ Asjq^^llj Iia iji^JI (J/ixi'i d 

A = [7 6 3 1 5] 


IjAaJl jjj£ jjl C AuLui^Jl dljUtll t , t 

ijia. >^ 1^-31 ^, Y , £ 


( Ijla. (j^ t_J^ljLa]l ^ (j^aldJI £jl-jJl _jA fOOtS (jl 

jjii. 1 X /;,\l lift ^)j_£aljc. J 1 J^ac. ^l*_LU J£j 1 (_5 -Sc. -JJ ^ 1 ^4^1 llA ^ A» J djA. 
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%f(t) = 7*t A 4+6*t A 3+3*t A 2+t A 1 +5; 
A = [7 6 3 1 5]; 

A_roots = roots(A) 


-0.8301 + 0.6636/ 
-0.8301 - 0.6636/ 
0.4015 + 0.6864/ 
0.4015 - 0.6864/ 


: (Y) Jli. - 


%f(t) = 7t A 3+5t A 2-3t A 1+10 
A = [7 5-3 10]; 

A_roots = roots(A) 


-1.5683 

0.4270 + 0.8535/ 
0.4270 - 0.8535/ 


ojjia. ^ ^ » £ 

£jUll AiilaJ (jl 4 OJJ^. (j-a poly all 

(JjjLuj LaLaj 4_uj£lx-a 

: (1) Jlla - 


A = [1 3 4 5 6]; 
roots(A) 


-1.6665 + 0.7104/ 
-1.6665 - 0.7104/ 
0.1665 + 1.3418/ 
0.1665 - 1.3418/ 


poly(ans) 


ans = [1 3 4 5 6] 


A = [3 5 6 7 8 9]; 
roots(A) 


: (2) JH. 


0.5275 + 1.0679i 
0.5275 - 1.0679i 
-1.3197 

-0.7009 + 1.0541i 
-0.7009 - 1.0541i 

poly(ans) 

ans = [1 1.6667 2 2.333 2.6667 3] 


i 4J Vjl JJC- ^ILiA (jl (JULall Ja^.2/U 

(.llljJ 0-llc.j) c.Ic.J!LujI Aic. \ q Juki £jL!i]l ^^ic. U.ajjjjJalL 

jjLiJij V 1 Its <jjaU 4 -j 3 £jlj IjlA 4_il jA <JLa£ i (poly) ^bill (j-® 

.^VUsJI ^ * (1/1000000) 


A *n» a <Loj 3 Aic. ^j^a. jj!i£ <Loj 3 L_ll Y*, Y , £ 

(jjjuijll p polyVal(p,x) (_>aL=3l £jUJl ^llV'nulj L_)^jLa]l 4_iLa*JI a 1 a 

\\ jgia. 4_*ua i jC. X 4 jjla£] Jii-n-all (<ijqi^i^\l) 

.oAic- 

: p) Jl!* - 

G(x) = x 2 +x 1 +1 

p = [i i i]; 

x = 3; 

gx = polyval(p,x) 

gx= 13 

SLlbS A *n» a <Loj 3 jj!i£ <Loj3 JIaj] 4aJ^>laJ (j^ 0 ^ ba£ 

(J-aLxUll 3°J CS^! X 4_xu3 (JjjVu I^A (Jlua. SyiTlS ^Ajlaullj 4-jlJtILuiVIjj 
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<Laj3 .lie. 4 .ajqll ll SLlbS ‘ ^jlc. <—a^)*ii]lj 0^UjJI <_Jj 3 j/i Ajua 

^X ^^udall ( _ Ll^xj 1 gJfllhj SyiTlS ^-ajW'ill (jl (_^l^ 4jjl)-<.all (Jj Vi.all 

: (2) Jii- ■ 


syms x 

gx = x A 2 + x + 1; 
subs(gx,3) 

ans = 13 


: (3) Ji. ■ 


syms x y 

gx = y*x A 2 + x*y + 1; 
subs(gx,x,3) 

subs(gx,y,3) 


ans = 12*y + 1 
ans = 3*x A 2 + 3*x + 1 


: (4) ■ 




iLic. j-a 


Uil^. u_l 




p=[111] 
x = [2 4 6] 
gx = polyval(p,x) 

gx=[7 21 43] 


J j.laJ| dl Jj!i£ jlaliiil £, Y, T 


JiLaJ Jj.la. jC. 6 j. 


> Mill 


j uuiytn 


.(Jj^a'i/I jiida 


: ()) JHa - 


gx = [2 5 -6 -5]; 
a = polyder(gx) 


a = [6 10 -6] 

(dUl^VI jjLa^a^ jj \ ~\.all (_>d ^ C. l*-a 1 .ag anj j£-aj 4 Ijii Jl 


lulA 


£-a AjjlLa] 

4 -JUll dLajlauILl 
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x=-10:0.5:10; 
gx=[2 5 -6 -5]; 
a = polyder(gx) 

plot(x,polyval(gx,x), , -*r , ,x,polyval(a,x),'-og') 



... diff(function name) 

: (Y) JUi* - 

syms x 

gx = 2*x A 3 + 5*x A 2 - 6*x - 5; 
diff(gx) 

ans = 6*x A 2 + 10*x -6 


: (3) JH. ■ 

syms x 

gx = 2*sin(2*x)*exp(x) 
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diff(gx) 


ans = 4*cos(2*x)*exp(x) + 2*sin(2*x)*exp(x) 


; ( 4 ) Jlla > 


syms x y 
gx = 2*sin(x*y) 
diff(gx,x) 

ans = 2*cos(x*y)*y 


(jLa. dVjVl.aH 4-Jjdllj (jldall ^ ll m-N 1 jJaji A aj Cliff jl (JliLall I^A ^^2 

.(x) (JjVLall 4 jj aiilL £jL!i]l jlda jLaoL U-a3 lift UlllLa ^k i £jUll ^k (JjVLa j-a jli£l Jj^.j 
L a£ tiilij jjiLaj Alliliillj <Luj-a]| j^a dlildall 4-^jj lift (J^/Li. j-a 1 jJaji j£-aj La£ 


diff(gx,x,2) 

diff(gx,x,3) 

_X (JjVLall AjjaulU (ClJUUl jl ^jUill) (jldall JlLaj) ij ?\ 


dl jjii£ <_]-al£j 0 , Y , 1 

4_u£-all ^k Jj^.j/JI polyint LiifLaJj 4 <d£l*-a AjLaC. jA (jlilkiVI (jl <—ajja-all ,j-a 

<_j£-d Jj^aJl j2i£ dVLal*-a <Jld.M JVHi. (j- 11 £jlj (J-alSli jLi_ll <j-a L-L/HiLall A^jJaU^jll 

AaA mil <JiLaVI (_^3 (3 Aj-u La£ ^4-Sjqt.n.a^(_g-LiLl 

; Jlla ■ 

|< = -5 J4£ij dul!i jj ,j-a (6 x 2 +10X-6) ^j^aJl j2i£ J-allj L_l jln . aH 

p =[6 10-6]; 

k = -5; 

gx = polyint(p,k) 

gx = [2 5 -6 -5] 

(jiff £jlll JliLaJ Jld lilli J jnt (*-jH' J syms . 2 j.laJl j2& J4 £j jUJ jlaj La£ 

JHaH jLajV 

int(gx) 
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aJ^Lall AjA^J! ALajI *1 , Y , 1 


4 1-AgJ 5 JaL*-o (_]£, uil jl Aj jj j AjJaL*-o (jj*J ^ u Wl.a j-a Jalaj Ac. j-a-^. a l*La] jl£ Ia] 

^a^/Lall AjA^Jl jjii£ 5 JaL*-o tiluaau 4_il (."n^ t 4_iLaaJl oA^j ^Lail polyfit £4 j]Lj ^xlmVt j£ a.A 

_4_llc. Jjj_£XiJl Aj ji (_^a1I AjA^JI jj!i£ <L^jA jlikj tilil 4,'‘n~y' ^gj^Lail 

i ■ 

x=[0:0.2:1.2]; 
y=[1 2 4 7 8 5 2]; 
u=polyfit(x,y,3) 

U = [-20.833 22.9167 3.1548 0.8333] 

t=polyval(u,x) 

plot(x,y,'-or\x,t, , -* , ) 



AjA^JI dlljjj£ AOiAalj^l dlULaaJ! V, Y , 1 

jj£j (jl A h^!/La £-a IgJ A V~i.a.all Cllljjqt^i^ll £-a <J-aljLi]l j-a AjA^JI dlljjliS ^^iaj j£-aJ 

tilli ^gJldll (JliLallj 4 _^.jA]I (_>aaj j-a jjjS^aj^a-aJl ^l£ 
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: ■ 

A = 2x 4 + x 3 + 3x 2 + x + 1 
B = 4x 2 - x -1 

: lM 


A = [2 1 3 1 1]; 

B = [4-1 -1]; 

C = A + [0,0,B] 

D = A - [0,0,B] 

C = [2 1 7 0 0] 

D = [2 1 -1 2 2] 


i (Convolution) conv ig_j ^usii jSLaja & u 

LJj*J (jt dlljjiiS f.1^. ^C. (Jjj_£aaJl ^aJJ lift ^l"lVnnlj l"n*a 

,LgJ^Lal*-xi (jC- e^jla-aj Aial ja JjLuulj 

conv(A,B) %conv(B,A) 

ans=[8 2 9 0 0 -2 -1] 


di'jUc. A, Y, £ 

[X,y,Z] £jl jj Clllii'uLall -vjl q 

Jacobian <^W 

syms x y z 
f = [x*y*z; y; x + z]; 
v = [x, y, zj; 

R = jacobian(f, v) 
b = jacobian(x + z, v) 

R = 

[ y*z, x*z, x*y] 

[ 0 , 1 , 0 ] 

[ 1 , 0 , 1 ] 

b = 

[ 1 , 0 , 1 ] 

.COllOCt (jxluj! j (JjjVI <_>uij (j-« j (jjjIjsVl lils O 

syms x y 
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R1 = collect((exp(x)+x)*(x+2)) 

R2 = collect((x+y)*(x A 2+y A 2+1), y) 

R3 = collect([(x+1)*(y+1),x+y]) 

return 

R1 = 

x A 2 + (exp(x) + 2)*x + 2*exp(x) 

R2 = 

y A 3 + x*y A 2 + (x A 2 + 1 )*y + x*(x A 2 + 1) 
R3 = 

[ y + x*(y + 1) + 1, x + y] 


. expand , 




syms x 

expand((x-2)*(x-4)) 


ans = 

x A 2 - 6*x + 8 
syms a b c 

expand(log((a*b/c) A 2)) 


ans = 

log((a A 2*b A 2)/c A 2) 




simplify cjijjiiS j j ^jIjUI o 

1) syms a b c 

simplify(exp(c*log(sqrt(a+b)))) 
ans = 

(a + b) A (c/2) 

2) syms x 

S = [(x A 2 + 5*x + 6)/(x + 2), sqrt(16)]; 

R = simplify(S) 

R = 

[ x + 3, 4] 
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^La. Wuu.a\l £jljlJ! ^aAl (jOJJ ^UJl <Jj.laJI 


conv 

jjli£ (—J^)jJa 

deconv 

^Laj-uS 

poly 

Jjii£ 5J^L»-a <■ jl /in5l 

polyder 

^gllJULQ 

polyfit 

^!>Lall jj!i£ 

polyint 

jj!i£ (J-al£j 

polyval 

Vm<i <Loj3 Aic. JjAiJl 4/u3 ( ll y& 

roots 

jjii£ 




" <LolA A 


^jJajJ La£ lillij <Lalj <Ujg joU jjiia PIS- 1 |"| ^ <_1^ (j- 0 4J^it-4l ^ <-H-lLs_j3j^a-a]l 1 v & a \ 

.... ^Ull J114I 

5xi - 2 x 2 + x 3 = 1 
x 2 + x 3 = 0 
Xi + 6 x 2 - 3x 3 = 4 

; (J^Jl 


clear 

A = [5-2 1;0 1 1; 1 6 -1]; 
B = [1;0;4]; 

X=inv(A)*B 


X 


0.5 

0.5 

-0.5 


Xi - 5 x 2 - 8x 3 + x 4 = 3 
3xi + x 2 - 3x 3 - 5x 4 = 1 
Xi - 7 x 3 + 2x 4 = -5 
11x 2 + 20 x 3 - 9x 4 = 2 


clear 

A = [1 -5-8 1;3 1 -3 -5;1 0 -7 2;0 11 20 -9]; 

B = [3; 1 ;-5;2]; 

det(A) 


J^ 1 




: lM 
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X=inv(A)*B 


Aij (jl V t-ijl u '» j 1-^3 ^)ij^aJl <_£jluiJ /\ Ai^aj^a-aJI AW -a (jl A 

JJC. AilLuJi dlV^lx-all Aia^. (jj£j ^llilLlj 


** V ** «»♦ 


JjVl 0-aUjJl 1 ,0 


4_lliaJt diljUiVI (jJJ jjWl (jOJJ 0-aUjJ 


t=linspace(-1,1,101 

x=2*cos(2*pi*t); 

y=2*cos(2*pi*(t-0.125)); 

z=2*sin(2*pi*t); 

plot(t,x,t,y,t,z) 

axis([-1,1 ,-3,3]) 

title('Sinusoidal Signals') 

ylabel('Amplitude') 

xlabel(Time (s)') 

text(-0.13,1,75,'x') W 

text(-0.07,1.25,Y) 

text(0.01,0.8,'z') 

grid on 

Sinusoidal Signals 



1 Ag \A (JS A Ujj iL ajujJ LS^ 


^IHII Y , © 

4_maJt s^jLki^U (Jjii-iiil 0xlj^)j 

4 jjaullj 


34 

































ei® — COS (9) + j.Sin(@) ! <j4JJ <_£.iac. Jj 1«J IgJ 4_u.iaJ t ojUuVI (ji ,_^a 

t=(-2e-03:0.02e-03:2e-03); 
x=exp(j*2000*pi*t); exps-M^' ^ ^Vl 
y=real(x); °J-£>U 

z=imag(x); (gA^l')® J ^ j 1 ' H* 1 ' 

subplot(2,1,1) 

plot(x,'-.k’) 

axis square jjUJi 

title('exp(jwt)’) 

xlabel('Rear) 

ylabel('lmaginary') 

subplot(2,1,2) 

plot(t,y,'-',t,z, , :') 

title('Re[exp(jwt)] and lm[exp(jwt)] vs t w=1000*2*pi') 
xlabel('Time (s)') 
grid on 

legendCRetexpOyomegat^'/lmtexpOyomegat)]',-!) 
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t=linspace(-1 e-2,1 e-2,1001); 

x=cos(2*pi*1500*t) + cos(2*pi*1300*t);^jj ^ 

m=2*cos(2*pi*100*t); (‘-*^1 s jUi) 5.*^ jJi s jLiyi 

plot^.m.'bi'.t.-m/bi'.t.x.'k') 

axis([-0.01 0.01 -2.4 2.4]) 

title('Beating between tones') 

xlabel('Time (s)') 

ylabel('Amplitude') 


CaO jA\ r ,0 

jjuij 



1,0 

ojUaV I <_g.Sc- 0iauJall (J<_JiLaa 

t=linspace(0,10,512) 
s=sin(2*pi/5*t); 54~»Vl sjLiyi 

n=0.1*randn(size(t)); 
x = s + n; 5 ajZuJi ojUiyi 

disp('Signal to Noise Ratio(SNR), dB') 

SNR = 20*log 10(std(s)/std(n)) J] sjliyi ^ 

plot(t,x > '. , ,t,s, , r') 
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xlabel('Time (s)') 
ylabel('Signal Amplitude') 
title('Noisy signal') 





0-aU^)J 


t=linspace(0,10,512) 

x=sin(t); 

x1=x.*(x>0); sjUiyi 

x2=abs(x); ^s 

subplot(3,1,1) 
plot(t,x) 

xlabel(’Time (s)') 
ylabel('Amplitude') 
title('continuous signal') 
subplot(3,1,2) 
plot(t,x1) 

axis([0 10 -1.1 1.1]) 
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title('Discontinuous signal') 
xlabel(Time (s)') 
ylabel('Amplitude') 
subplot(3,1,3) 
plot(t,x2) 

axis([0 10 -1.1 1.1]) 
title('DC signal' 
xlabel('Time (s)') 
ylabel('Amplitude') 



La£ 4 ^.aA jllj 1 ^AuiiJ 4-*-jl-AA <_]£ <Loj3j ^ LllLxjLa-all 

<J£-lu ^3 ^.I^IuaaH (jjSLa (jJIjJIjj ji u'n t." ll y \\ aa\I Aia^ia 


^iVu^l 


iVUai^I 


...Ja\£1USjUI 


4_aj^ja j& ^'lAgjLaj 1 g L.t^-1 jJ ^ f| 4 juIaa 1I (j! A h^^)La ^aU^jJI |AA ^ (. _ )y ) 

|"| AjuLaaII Aia^ia (jc. (JLuU (_jl ^aIj^jII (jl tillilj 1 g » a ^|"|-1 ) ^JtjbaAll 

) 4jJIaa11j (JIjjjJI S^JOjoi Lajjj 


n = 8; 

P = ones(1 ,n); <ijL^ 

for i=n:-1:1 

P(1 ,i) = input (['Z' num2str(i)':']); m*;^ JM 

end 

Q = ones(1,n-1); 
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for j=1 :n 
if j==1 

connect = input([' Z' num2str(n-j)' series or Parallel : ']); 
switch connect ji 

case {'series''s'} 

Q(1,n-1) = P(1,n) + P(1, n-j); 
case {'Parallel' 'P'} 

Q(1,n-1) = (P(1 ,n)*P(1 ,n-j))/(P(1 ,n)+P(1 ,n-j)); 

end 

else 

if n==j 

break; 3 ^ 1^11 4 . ■ ^4 oun 1 v . +jULi 

else 

connect = input([' Z' num2str(n-j)' series or Parallel : ']); 
switch connect 
case {'series''s'} 

Q(1 ,n-j) = Q(1 ,n-j+1) + P(1 ,n-j); 
case {'Parallel' 'P'} 

Q(1 ,n-j) = Q(1 ,n-j+1 )*P(1 ,n-j)/(Q(1 ,n-j+1 )+P(1 ,n-j)); 
end 
end 
end 
end 

Zeq — Q(1,1 4 + 1 .r .’14 4jtjl_A4iil (_J+aj a ~ -j- ^ j t 1 


File Edit Debug Parallel Desktop Window Help 
: O 83 | & % M *) 0* I dP g| I # I Current Direc 


Shortcuts _£] Howto Add _£j What's New 


New to MATLAB? Watch this Video, see Demos, or read Gettin 

Z8:10+5 j 
Z7:12 

Z6:10+7j — 12 j 
Z5:3+j 
Z4:4 
Z3:10j 


Z2:-15 j 


Z1: 10 


Z7 

series 

or 

Parallel 


'Parallel 

Zc 

series 

or 

Parallel 


1 series' 

Z5 

series 

or 

Parallel 


• P' 

Z4 

series 

or 

Parallel 


• P' 

Z3 

series 

or 

Parallel 


' s' 

Z2 

series 

or 

Parallel 


1 P' 

Z1 

series 

or 

Parallel 


' s' 


Zeq = 


; Aiil; 


24.2528 +27.344£i 
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£jLaJI V , 0 


w=0:1:2000; 

z=(10+(10. A 4-j.*(10. A 6./(w)))./(10+j.*(0.1 ,*w-10. A 5./w))); 

Real=real(z); 

plot(w,Real); 

xlabel('radian frequency w'); 

ylabel('Real Part of Z'); 

grid on 

pause(5) 

imagine=imag(z); 

plot(w,imagine); 

grid on 

xlabel('radian frequency w'); 
ylabel('lmaginary Part of Z'); 



.t>V(t)=Asin(wt+alpha)+k mjj jA) s jUij cjI^ jl jj 


f=50 

Vm=110; 
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alpha=pi/6; 

k=0.25*Vm; 

T=1/f; 
step=T/20; 
tl =0 
t2=3*T; 
t=t1 :step:t2; 

V=Vm*sin(2*pi*f*t+alpha)+k; 

fig=figure; 

ax=axes; 

set(ax,'xlim\[t1 t2],'ylim , ,[-200 200]); 
title( , V=Vm*sin(2*pi*f*t+alpha)+k'); 
xlabel('Time Axis (second)'); 
ylabel('Voltage Axis (Volt)'); 
hold on; 
grid on; 

ta=line([t1 t2],[0 0]); 
set(ta,'color','r','linewidth',2); 
Vo=line([t1 t2],[k k]); 
set(Vo, 'color','b'/linestyle', '-.'); 
plot(t,V,'r-*'); 





Abs 


Angle 

jjiall 4_jjl j 

Ans 


Atan 

Arc tg 
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Axis 

Ljj4j j .all 

Bode 

4 jj Its a 

Clc 

(J-axJI c-Ljaa 

Conj 

44aJl (jjil^a 

Cos 

l_LlaJ 

Cosh 

laflll 

Det 


Diag 

jJa3 4Lajj 

exit 


exp 

^Sm ^uai 

expm 

a A-3 

eye 

A_l4l_iaJI Aj 

Format long 

A_J^)jia*Jl Al^alall 4* J Ajj^a ) 0 g.1 jacl 

Format long e 

Ojal] A_i3l_iJaJ Ajj^a ^ ® c-LiaC-j 

Format short 

i—ial^a 0 c-UaC-j 

Format short e 

OjiU A jal t >il L_ul^a 0 pUaC.1 

freqs 

(_gj~Uu.all (JjV'll 

freqz 


grid 


hold 

AjiLill lc~_ ^jjai^ail Jaiaa_&]l (." n m 

Real 

(_£4ic 44*J 

imag 

(_£4ac 44*J ^1'Vill 

inf 

V 44C. 

inv 

A3 j^-a L_l^Ha 

length 

^■L*juo (Jjla 

linspace 

^^C-lx-uj c-LjaS 

log 

((jjfill) nS-ill ^Ljlc.jUI 

Loglog 


Log m 

Aijii^a-a J-^aLic. aJJjlc j] 4k.l 

Logspace 

^allijlc^j] ^C.la_LU c-LjaS 

Log 10 


Max 

^alaxJl A^ajail 

Mean 

A l-> i, .i jlLall A^aJflJI 

Medium 

Aja-iajlill A SnmjXall A-aJflJl 

Min 

j^aJI A_/ua]| 
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Nan 


Nyquist 

ClxuUjfLaLj <i ^a-u _j 

Pi 

Pi = 3.14 

Plot 


Polar 

^ ^j) 

Prod 

’la II L_l^)jJa (Jj^aLa. 

Rand 

jl 4 _ijIjjoiC. 4l4cl 4 j]jJ 

Rank 

4_ijj (_il m-s 

Rem 

^LajalS ^slj 

Residue 


Rlocus 


Semilogx 

_jA X \ (^g-oJJjlc j] (. aj-c^) 

Semilogy 

^A y \ ^ «<a n^)Lc« c —^jujj 

Sign 

44c. 4tlui] 

Sqrtm 


Std 


Step 

Aj4^.Ij]I 4_jLaoj_uVI 

Who 

64 j^.j-a]l diVj V'.all ^l^4l 


cjii^xSij cjULudi qjjj ^uii jjiaJi 


+ 

c^' 

- 


* 


A 


1 


< 

(_^jLulj jl ^>i_L<al 

<= 

L>* 

> 


== 

isj^y 

—= 

AND 

& 

OR ! 

NOT 

~ 
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(jk Jj^> pA\ ^ySUUt Jj4ait 


c^li jLsiaW JjLuuI aiaJLuj 



jXjajUll 0-aU^)Jl ^ , O 

CluljJ ^>J3 (jLkjU ^ j£j i."n~y' (Jjg -^.a (nn) L>° ^J^-a dlV-ila-a Ala^. <_J^J 0<alj^)J L_u£l 

i_jjjjj1Lj tliV^lx-all 


An -> A 
A 2 i "> A 
Ami "> A 


lm 

2m 

mm 


.CjjI jolt ^j 3 Jliolj ^Win^ll ^jkj tillj 2 l*jj 
A i ^c. A_i]L!i]| CliLilaaJLj ^sljaJLj a2Lkjjau>]t ^jij t nf| dlV-ita-all Ala^. <_Ja> 4La*j| Axj j (j-aj 

] A_l.luiLa 4-ajli (j* A_iLaaJl jLiikl Axj tiilij <Jl!Lal^ Cluljlil! 

.Ajj^^-all ^)j_£aUaJ A_/u3 A-aj3 jiu^a\ jLa-j) ■ 

Aijq>,--i.a\l j > -al ’ict- i_l^)jJa ^aJ (j-aj 4 Ai^aj^a>i]l j j. «-il ’ict- .a\ ^jLuiaJI Jajojjiall jLa-aj ■ 

^cjUll ^j\ jgiaJt JajaijlaJU 

4j-axJlj Aij'U.'-t.all ^a (JjVI 4j-axJl ^L<aljc. ^aJ3 c-lAi. (_£jLulJ A_aj 3 4j-aC. AjLiJa] ■ 

h-^ J^VI 

(.(jLoil ^Ai_jaj^a-aJ! L_ll3 jLuiJ (jJ-aJ ^Ajj)q>,--i.a\l L_lla ■ 

_ jlLi^al t5 _uiJJ j )]l ^iaall (JjjS ^LaLixJl Ail£ (_1*-^ ■ 

. ^iaa3 4^.1J £jljj )c^ jJafill J >.al 'C. £- j-aa^a jlaa] ■ 

IcJaJl 


clc 

clear 

%-Initialization Part- 

% get the number of equations from the user 
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disp('This script for solve m-equation with m variable'); % Ax = B 
m = input('m = '); 

while isempty(m) || Hsnumeric(nn) 

m = input('m = '); 

end 

% Check m value, it must be positive 

while m <= 0 

disp('m must be positve 

m = input('m = '); 

end 

% define an array of variables coefficients 
A = ones(m,m); 

% define an array of constants 
B = ones(1,m); 

% define an inverse array of variables coefficients array 
inv_A = ones(m,m); 

% get variables coefficients from the user 
current = 0; 
for i = 1 :m 
for j = 1 :m 

A(i,j)=input(['A(' num2str(i) 7 num2str(j) 

% while (~isnumeric(A(i,j)) || isempty(A(i,j))) 

% A(i,j) = inputD; 

% end 

end 

end 

% get constants from the user 
for i = 1 :m 

B(1 ,i)=input(['B(' num2str(i) 
end 

%-Calculation Part- 

% Calc variables coefficients array determinant 
Det_A = det(A); 

% Calc the inverse variables coefficients array 
inv_A = inv(A); 

% find the solution and display it 
x = inv_A*B'; 
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%-Display Results Part- 

% display the variables coefficients array determinant 

disp('Matrix A determinant is :') 

display(A); 

% display the constants array 
display(B); 

% display the inverse of variables coefficients array 

disp('The inverse of A is 

display(inv_A); 

disp('The solution is 

display(x); 

o^******************************* Menu Psrt **************************** 

t = menu('What do you want to do with (A) Matrix:'/Max Value','Min 
Value','Avarage', 'Flip (up down)', 'Flip (Left right)', right)','Make upper 
triangular part of the matrix','Sum the diag'/Quit'); 
if t==1 

Max = max(A) 
elseif t==2 
Min = min(A) 
elseif t==3 
Mean = mean(A) 
elseif t==4 
Flip= flipud(A) 
elseif t==5 
Flip= fliplr(A) 
elseif t==6 

Upper_Trianguler= tril(A) 

elseif t==7 

trace(A); 

end 
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4 J LgJj^bj] (_^jJjjilui]Lj ^a^kjjaixi]l 4-1 (Jijj 4.1&J 0-alj^)J L_n£l 

_4_ujLiaJ! ^Jc. lA h } J 

| j _]£jl]l_j A IuaIIS siiU J^Lk (j-a 4^aj3 al} 


l^yi j[j i >1 


LaJLi 


muiww : .i-|xi 


Enter your weight: 

Enter your height: 


Enter your name: 


OK 


Cancel | 




.Command windows jLs-k] 

iLLLaJI ClulA^^aiLl ojl^iJl jg hj (jaj ^cxLj^jjJI l4A jjla 

20 < T < 30 JM> iJ 

Celsius Fahrenheit 


20.00 68.00 

21.00 69.80 


30.00 86.00 


clear 

clc 

prompt={' Enter Temperature :'}; 

% Create all your text fields with the questions specified by the 
variable prompt. 
title='Temp. Converter'; 

% The main title of your input dialog interface. 
answer=inputdlg(prompt,title); 
a = str2num(answer{1}); 
b=a*9/5+32; 

disp([T= ’ num2str(b) ' F']) 
disp('Celsius Fahrenheit') 


: lM 
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' num2str(c) ' F']) 


for i=0:10 
c=(20+i)*9/5+32; 
disp([num2str(20+i) ' c'' 
end 


jlg-Ia) ^_yaj (La (jLaJLal ^3) ^a^jLa 'lAc.j L_)!>Ua]| eLajoil ^t-aL^J 4_jLi£ L_1 jUa.all 

1-mijLaII <La^lc. ^^Jc. (_£4ll l—llUall ^a-uilj <La^lc. ^^Jc.1 ^^Ic- l—llUall ^sj-uI 


.d)La!/lxi] ^g-jl juiaJt 

clc 

clear 

n = input('Enter the number of students : '); 
while ((isempty(n)) || (n <= 0)) 
n = input('Enter the number of students : '); 
end 

Students = cell(n,2); 

Marks = 0; 
for i = 1 :n 

Students{i,1} = input(['Enter the name of Student(' num2str(i) '): '],'s'); 
Students{i,2} = input(['Enter the score of Student(' num2str(i) ') : ']); 
Marks = Marks + Students{i,2}; 
end 

Students 

sortedCellArray = sortrows(Students,-2); 
display(['The first student is sortedCellArray(1,1)]); 

display(['The last student is sortedCellArray(n,1)]); 

Average = Marks/n; 

sprintf('Average of marks is %f\n', Average) 

clc 

clear 

n=input('number of student 

name={}; 

grade=ones(n,l); 
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for i=l:n 

name(i)={input('Name : ','S')}; 
grade(i)=input('Grade :'); 
end 


max=0; w=0; 
min=100; k=l; 
for j=l:n 
if min>grade(j) 
min=grade(j); 

k=j; 

end 

end; 

disp('name of student min grade'); 

disp(name(k)); 

for m=l:n 

if max<grade(m) 

max=grade(m); 

k=m; 


end 

end; 

disp('name of student max grade'); 

disp(name(k)); 

disp('average is:'); 

w=mean(grade); 

disp(w); 


A^j 4 i. i nil 4_^_ol^>j 4_jLaja. 

isi juaJ J-axJj isi 4'n 4 _aKj <_]La> 

^uJl 4 _a]£J ^4^JjuuaIt (Jliajj <_]La> cs^J V 4lLaLk Clljl£ (JLa. 

( j-\ Uu<a\l jl liljJ l-jLulsJ LaLaj) 3^*9 ^Clll^a Cll^Aj 

_ _a jL^-a clili 
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: lM 


Username='MATLAB'; 
Password='MATLAB'; 
user=input('Enter your user name : 

pass=input('Enter your password : ','s'); 
for i=1 :length(user) 
if length(user)~=length(Username) 
disp('Wrong User Name.') 
break 

elseif user(i)~=Username(i) 

disp('Wrong User Name.') 

break 

end 

con=1; 

end 

if con==1 

for j=1 :length(pass) 
if length(pass)~=length(Password) 
disp('Wrong Password.') 
break 

elseif pass(j)~=Password (j) 
disp('Wrong Password') 
break 
end 

if j==length(pass) 

disp('Welcome'); 

end 

end 

end 


jjluC. dA!i]l \ y 

(_jC. La 1 <JjJaLall ^3 A_s ClLa3 5_jLa^Jl jjJa 

(jLkjl 




JJJ* 


^LaK 


J 


iViuKl 




) f(x) = 3X2+bX+C )(j< Cy“ ‘LliLill ^ya £jlj <jLkjl ^,'lVLu.all 0<aL^)J i. t n^l 

(jLi-a ^LalfLij A jlLLaj , (Jilljjij ^ jAj ul jjII ^JLalLmAl JJao Clui. 

.(x=0:0.01:5) ^ A' 
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Username =, MATLAB'; 

Password='MATLAB'; 
user=input('Enter your user name : ','s'); 
pass=input('Enter your password : ','s'); 
for i=1 :length(user) 
if length(user)~=length(Username) 
disp('Wrong User Name.') 
break 

elseif user(i)~=Username(i) 

disp('Wrong User Name.') 

break 

end 

con=1; 

end 

if con==1 

for j=1 :length(pass) 
if length(pass)~=length(Password) 
disp('Wrong Password.') 
break 

elseif pass(j)~=Password (j) 
disp('Wrong Password') 
break 
end 

if j==length(pass) 
a=input('Enter a (ax A 2+bx+c): '); 
b=input('Enter b (ax A 2+bx+c): '); 
c=input('Enter c (ax A 2+bx+c): '); 
fO=[a b c]; 
f1=polyder(f0); 
f2=polyint(f0); 
x=0:0.01:5; 

plot(x,polyval(f0,x),'-k',x,polyval(f1,x),'-- r',x,polyval(f2,x),':b'); 

legend('f(x)','diff','int'); 

title('The Plot'); 

xlabel('x'); 

ylabel('y'); 
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grid on; 
end 
end 
end 


jjiuC. £jl ) l , 0 

l_i jD-<.all j t 2000 1791 (j^j is^ (jilSuall jjI jsll ^ w<<a JiLaj (jjj-all 

_£CJjL!i]| JlLaJ t ,jxsj)i] 4-lmillj £jtii]| Lllljjij 

:d*l\ 


. . _ 197273000 

“ 1+e -0.03134(t-1913.25) 

clear 

clc 

syms t; 

p=197273000/(1 +exp(-0.03134*(t-1913.25))); 

t=1790:1:2000; 

plot(t,subs(p,t),'-r') 

ylabel('Number of People (person)') 

xlabel('Date (Year)') 


^Jj£j) “LajLa]| o^Li^M (sin(Wt^"ph3Se)) noli SjUiVI *• ■ '*1^1 

Ajjlj da*JI t SiaLill (_yaiij QjK( J-alS 

.liijj <_]£ .IxJ ^c-alj^jd <_Jj 3 ) hj lilli AxJj ph3SG 

|»JJ ^JU (_^l Y |»AiJLuLall Jaa-iJall (JLi. (_j-a oJllc-U AiiC. j <_]La> ^^klluiAll <Jl_uU 

Jlij tilli I^C.j Cluljilll ^j 2 d^.Jj (ji ^.laJLuualt (j-a t_jila]| s^lcj 

■tui 


for i=1 :inf 

f=input('Enter Freq. :'); 
t1=input('Entert start :') 
t2=input('Enter t stop :') 
p=input('Enter phase :') 
t=linspace(t1 ,t2,1000); 
w=2.*pi.*h; 
y=sin(w.*t+p); 
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subplot(2,1,1) 
plotfty.'g') 
subplot(2,1,2) 
plot (t,abs(y), , r') 

m=input('if you want to complete enter Y , else enter N' , 's'); 

if m~='Y'; 

break 

end 

end 


4-lliaJl .ia.1 dlljjij 0-aU^)J l_u£I 

^ jlikj (cos(5t), sin(5t+2pi/3), tan(7t-2pi/3) 

^ cO.!a> )dulj <_]La^a - 

. ( t—tminIStGpitmax 1 — Wn» . a\ l - 

iJrJl 


t1=input('please enter tl : '); 
t2=input('please enter t2 : '); 
steps=input('enter steps : '); 
x=t1 :steps:t2; 
const_x = 1:100; 

s = input('Please enter the number of the function u want: 1 - 
sin(5t+2pi/3), 2-cos(5t),3-tan(7t-2pi/3)') 
switch s 
case 1 


g=sin(5*x+2*pi/3); 

h=sin(5*const_x+2*pi/3); 

case 2 

g=cos(5*x); 

h=cos(5*const_x); 

case 3 

g=tan(7*x-2*pi/3); 

h=tan(7*const_x-2*pi/3); 

otherwise 


g = 0; 

h = 0; 

disp('please enter 1 ,2 or 3'); 
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end 

plot(x,g) 

pause 

plot(const_x,h) 


jjiuC. £oalj^)Jl ^ V, o 

|£j|Jj]t fi^aC.VI ^J3 (jj£j ^1 000,4) <-_SjC. 


jjVi ^ j-wdi 




t = 0:1000 

5t 2 

4t + 5t 2 

4+10t 


“Laj3 ikjj LJJ^J ^ (JjVI £«a dJliillj -}j-a*JI (j-a il£ dl^lij 1 . 

; < jj-a jll ^a Ajilliil £jljlill dl jjjLi ( sjoij> 4dl!i V • (_j£ 
aA ja, ^-w41 ^jail (J-al£ -i-la-i jJ-aU^all (_J*-i.l - 
\ $jI ac-11 4-iil!i ) 01 - 

(■U' a 3^ )<_5^_J^I **4ja, ^\^ll A Hu lllj dljji-l ^sjoijI - 

,'^j ,=-4aijll subplot (j*J-il - 

) ^ la 1 ^c«alj^)jll - 

-cs ilii]! J“Laj3 ^)j£i • 

.dlliill J*Laj3 y* ksn\ • 

Jj)A» \\ xxi^kll • 

(dJlill ^JjudA 

: cKil 


clear 

clc 

a=zeros(1000,4); 
for i=1:1000 
a(i,1)=i-1; 
end 

for j=1:1000 
a(j,2)=5.*a(j,1 ). A 2; 
end 

for k=1:1000 
a(k,3)=4.*a(k,1 )+a(k,2); 
end 

for 1=1:1000 

a(l,4)=4+10.*a(l,1); 

end 
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a 

b=zeros(1,4); 

for m=2:1000 

if rem(a(m,1),30)==0 

b(m,1)=a(m,1); 

b(m,2)=a(m,2); 

b(m,3)=a(m,3); 

b(m,4)=a(m,4); 

end 

end 

x=nonzeros(b(:,1))'; 

y1=nonzeros(b(:,2))'; 

y2=nonzeros(b(:,3))'; 

y3=nonzeros(b(:,4))'; 

subplot(3,1,1) 

plot(x,y1) 

title('4t+5t A 2') 

xlabel('time [s]') 

subplot(3,1,2) 

plot(x,y2) 

xlabel('time [s]') 

title('5t A 2') 

subplot(3,1,3) 

plot(x,y3) 

title('4+10t') 

xlabel('time [s]') 

max2=0; 

for o=1:1000 

if a(o,2)>max2 

max2=a(o,2); 

end 

end 

min3=0; 
for p=1:1000 
if a(p,3)<min3 
min3=a(p,3); 
end 
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end 

sum4=0; 

for q=1:1000 

sum4=sum4+a(q,2); 

end 

max2 

min3 

sum4 

jgiaJt JajjjjlLall j ^ j <LajS is-t\ j <Laj3 ^^Ic. (j£-aJ 1 4 !)La 

.^lalt A n <;a ^3 a^jiall jXjljlill (j-a a^liH> uVI 

^y!liC. (j-aliill ^LaLj^)jll \ A,© 
|4_bo;Lla lA.laj C—Lui^l 

/_ + ”t 2 e- £ (t-2)dt 

clear 

clc 

syms t; 

f=t A 2*exp(-t)*(t-2); 

int(f,-inf,inf) 


^ 

^ Cy“J (j..'.'- 0 ^ (jc- a^)ja-aJl £-jljSlI <LmLm ^nV'nul 

. ( 0 < t < 7 ^^-xXiLal\ 4 nulla 
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t1=0:0.005:2; 

y1=exp(-2*t1+3); 

t2=2:3; 

y2=cos(t2)*5*pi+15; 

t3=3:5; 

plot(t1 ,y1 , , -k , ,t2,-y2, , -k') 
y3=line([2 2],[-8.5 0.4], 'color', 'k'); 
y4=line([3 3],[0.5 19.3], 'color', 'k'); 
y5=-line([5 3],[0.5 19.3], 'color', 'k'); 
y6=-line([5 5],[0.5 -20], 'color', 'k'); 
y7=-line([7 5],[0.5 -20], 'color', 'k'); 
grid on; 
xlabel('t(s)'); 
ylabel('v(t)'); 
axis([0 7 -20 20]) 


(jjjjiuaJI Y • , O 

j 1 < x < 5 c>_y = e ,2x sin(10x + 5) ^j 

^-6 < x < 6 , cJ^-i y = | x 3 -1001 

:JaJl 


y = exp(-1,2*x).*sin(10*x+5); 

subplot(1,2,1) 

plot(x,y) 

axis([0 5 -1 1]) 

x = [-6:0.01:6]; 

y = abs(x. A 3-100); 

subplot(1,2,2) 

plot(x,y) 

axis([-6 6 0 350]) 




jA La£ 


IkJl 
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X=[0:0.01:2]; 
y=sinh(x); 
z=tanh(x); 
plot(x,y,x,z,’—’) 
xlabel(’x’) 

ylabel(’Hyperbolic Sine and Tangent’) 
legend(’sinh(x)’,’tanh(x)’) 


(jjjjoiaJI j Y Y , 0 

V=g_t 4 c.JjuJI 4-1 jILla! I g = 9.81 , AjjJajVl ^jLuii (ji 4'l.fllr- !j) 

.tf/500 a j lA A. W.j SAa] ^ 

:JaJl 

% Program falling_speed.m 
% tf= final time (in seconds) 

% Output Variables: 

% t = array of times at which speed is 
% computed (in seconds) 

% v = array of speeds (meters/second) 

% Parameter Value: 
g = 9.81; 

% Acceleration in SI units 
% Input section: 

tf= input(’Enter final time in seconds:’); 
dt= tf/500; 
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% Create an array of 501 time values. 
t=[0:dt:tf]; 
v = g*t; ' 

Plot(t,v) 

xlabel(’t(s)’) 

ylabel(’vm/s)’) 

[Aalliill L_Jjlia-aJl 

tJx 2 + y 2 

» syms x y 
» s = x + y; 

» r = sqrt(x A 2 + y A 2); 


A = x. A ((0: 3)' * (0: 3)) 


» n = 3; 

» syms x; 

» A = x A ((0:n)’*(0:n)) 


JjLI-J jjjolla jLij) <— 


ikJI 


» syms x 
»f = exp(x); 

»taylor(f,4) 

. sin(bt) j e‘ bt ^bii] ^ j 4- 1 

»syms b t 
»laplace(exp(-b*t)) 

»laplace(sin(b*t)) 

»ilaplace(1/(s+b)) 

»ilaplace(b/(s A 2+b A 2) 
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j 4 _j 3 (JjjUall >."n^ } * J An isiA a£^)^. (JlLoJ JaJjoU 0 xU^)J l_u£I 

<_]£] 4_jjlj \ (J^a-aJ ^l^jiall (jjj ^a_i_£axill al£l .ni ^ jil] ; A_l]J Aji.jjll JjjJ (J^jUall ^IVs 


.t3jUa 


fl = input('You are in floor number: '); 

f2 = input('You want to go to floor number: '); 

I = line([0.5 0.5],[-0.1 10.1]); 
set(l,'linewidth',5,'color7k'); 
for i = fl :f2 

I = line([0.5 0.5],[-0.1 10.1]); 

set(l,'linewidth',5,'color7k'); 

e = line([0.5 0.5],[i-0.1 i+0.1]); 

set(e,'linewidth',5,'color7g'); 

pause(l); 

end 

,j£-aJ <—Sj£ (jjill (jC. <■ jilat a ,jjL aisU A_iili. jm'i <• 

. imread , imshow^'i^W )^ij jjl c> Va? u sjj^ 41 *^ 

:JaJl 

x = [24 214 327 617]; 
y = [375 223 218 341]; 
plot(x,y) 
axis equal 

I = imread('picture ’); 

imshow(l) 

hold on 

plot(x,y I , r , , , LineWidth , I 5) 
hold off 


(Jjx-luJ jLuui <^2 ^jaj| ] pjctUTe 


60 






( jim-iimnll 


<Lu^ll)JI |0liubluJ1 ClU^I^ 


■(OjaLuJl uLa^l^j ^ajJI ® 
.clcjluilll gjl^l • 
•GUIDE 4ao9*ijjJI jOjju/ji^aJl Cibtelg 4 jlu ® 





p A K 1 * « a 1 ) lf l \ Jd.lA 

Graphic User Interface 


( <_1a*1I jl jjlj (_)Aa j*ll ** 4 .'* 1 ia]| 4jjjA3 i_j1)L]La]I 


<LaSLa \ , 1 

4_^ljJ dlil£ (^iill 4 K^laII jl 


4_jjJaL) jll J^LaaII AjiiiJ t-lLocaJl ^3 4_iic- (jjAAJatJ l^jilS jj-*'!' (jA jL£]| jli LUaIj 

. Dlia Visual Basic <_£■* is j^' ^jt ^ £ 

j l_l)IjLa 1I ^^3 djl » y 1^11 aid 4 Aac. (_JlA.Al o j^3 o jLj <dl j^Ja l_i1)IjLa 1I j)A 4‘~n w\l ^Lmill ^^3 
l•v i jj i_ll)L]La]| ^laU jj j)A dllx^ dll^aJ jll eAA jl i 4_iajjjj jll ».Wi. ha\I dll^-^.I^J ( a j*_j La 

(J£dj £jUi]| jl»lalj (_jia jC. ^^Ic. a jAiillj (JjLulaII (_J^j ^ A jLI ^^3 4_l^_ud]l dlia. j)A l/LalSLa 

.^AiiLoLAll j4Jj 4_iiJ 4_lic.lij 4du aLdijj i ^1 j 


J^au uL£ j 4jiAj*jijl I ^Vumdll dil^lj *Y, *1 

dllij^A jl (_JjLojj j* L 'j ^ UjUv J ^iLlJ jia jC. jC. a jLiC. 4_1 a^jjjo jll ».Wi. n/ill dllfraJj (jl 

_L_ll/ljLall 4diJ (jxuda 4 _jIa^.j 4JLx 3 ^alg-A jL^il ^aA^ii t aaII (j-ajJ 

‘ (Toolbars) djIj^Vl ^Uajdl < (Menus) ^IjS jj£i <j' : 4 ^'j 3' dAijla j) 

jiajxj (jl GUI j^C. l_ll)L]La 4 Aaj ^3 Ldaji ^jLil >>n La£ t £tll___ jLia. jl jjl 4 -iaxdall jl jjl 
4jajl jAAll CLUj^a!! ^jJdLuojj i 4_lil_lJ (JlSdlS jl (JjIa^ (_j£d (^Ic. djlLax a]I 

| ^gJlllSl SajaII (__5-1c. AaUxaS <_Jax 1I 4_JI Lai 

dlldl j^.VI (j-a jJ^I ji aAi.ljJ jjsl jH <J££ 4^.1 jJl GUI -3' {^j^) UJ^ 4 

.(Callbacks) djUltAlaiVL <-ij*j u« a \ I <Jj 3 jA 4 jjj£a1I 

Event-Driven ) Lla^JL SaILa]I 4 -v ^ j\W \ a ^j ^1 jA ^ jj]l Iaa l_s j*j La Ullc. 
dijj (jli djAaJLj SaIIaII 4^AjJI (^i i jjll W *>>» jA Ua diAaJI jl (Programming 

.djU^AjJl ?r jld. j)A 4 ^ -n. dllA^.1 (_Jj 3 j)A 4j ' A^dLaj ( llaljla (jj^J «.lc.AlLu:VI 


djt ^.1 j\\ ^ a^lia3i cah\si\ r, *\ 


1 L^jii 

(jjlAll 

jill LaAic. jJJtA JaLdall jl jjl (»j^4 

j^ Li U n i Lit . >.\l J j ^Ic. jkjj LaAiC. 1 ^ 'If- 

jjll (jl_3 4_ic. ajlall jj^L LaAic-j jli 4_j| 

l*ii jA j* Ln 1 n 

Push Button 

diil£ Ia) I_aj 3 jj dnj 1)1*3 JjAdll jl jjl aIjj 
(JjAjjII j j Lit . >i*< LaAic. ( 4 _i*1a jl 4 \» ^a 

i ^jliLa 4 i 1 L^jJa^A ' Lijjt . > 1^1 Li i 4 jli 

Toggle Button 
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Jaidall j j ja^C. ajlill j j jjd LaAic. 

aj-a e jiLij Uajada-a ^iLu iai_iJa]l j j jli 

■ CSJ^' 


j£Jj jlAikVI dl*-J ja 4_dj jldJl jljjl (j) 
ja ^ r - J ^ ^ jajAa 4dajLaL!La Ic. jj jj£j 

AAd jl t^Vl^sa 1 ji t 4 ]o n jail jldJl jljjj 
eAA SAld Auj d3j]l (_jjaaj ^ lAaJ j 1 j j iaia 

.Button Group t> ^i£Ji 

Radio Button 

j jd laAic. ^jlS AijJ jl n-s.Nf 1 dlatJ ja j| 

L *jy~^ * j^- fl " r 'jf'~^ a dul£li yiii ^1 jjjAijj 

Aj jjj LaAic- aAlia jlAiAVI dLujja jj 

4U'i j..'^\l dll jlAj.3i.VI ja AAju ^AaJlmall 

_Jaaj]l 2aj > <aj 

Check Box 

jc. SjLjc. jj^ all jaaill a^Ai ja*alic. jl 
(_JjA*j jl (JLAaI ja jJaAdiuiall j£aj (Jjka. 

_4_U^aj]| dljL*Jl 

Edit text 

jAajaj ( ^£Ajllui]l jaaill a^Ai Ja^alic. jl 
_ j*ajjaajll ja 1 1 -»jI-»^ 

Static text 

AAa-a <_]La_a jajJa l_la3j ^IdA dial jiall 

Jaj jaall ALjatj ja ^Aaduall jj£aAl iAIIAj 
^I^jVI jl 4l]jla]lj ^yC-Aj jAll jljiall 

Slider 

£.1 j^.VI ja 4^ajls 4_ajIa]| dl*J ja jAajxj 
jl c.1 j^.VI A^.1 jlALa.1 ja j;a.W'u«a\l j^a'i j 

■>' 

List Box 

dl jlAl^VI ja 4^ajla 4j.AmLa]l 4-ajUi]l jAajxj 
> -'ll jlaAdiauall jkl] laAic- 

Pop-Up Menu 

jaajc. j>a c*\*ig *sl j j£aj jjl_a*a]l jl 
- jj t<allj dLajjjjjll 

Axes 

£Jadi]l_! i 4_g_^lj]| dljj^a 4_^.jl]| £adj 
d£ja. lAli ( dljAV 4_bd]l_l jjx-aJl 

^Jc. JaSLdj 1 ^ » a tiljdAuj UaVjI jli ‘d.jlll 

.^jlll ^^Jc. lg-jl£a 

Panel 

ulajilb 4_g_nAu oAA jljjVI 4-C.jaa-a jAixj 
jja<aaJl jlAla>VI iAIjLuj Ajiill] aAadAj j^lj 

_ JjAAa]' jljjij jldJI jljjV 

Button Group 

^a£dJI dljAl jAajC- j-a 4_jj£>a]l oAA a*i 

c j \*ig -nIj 4jl»i]| 

ActiveX Component 
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j^aUc- t, 

Radio Button p 

| 4_JLi]| IaI ^^3 4_aAC- ji AjAdll 4 n d A. cfltLoj jll I^A (jl 

if(get(hObject/Value')==get(hObject ; 'Max')) 

else 

end 

(jjSLill (jc. AjAdJl <11 jl j IaIa^. 1 AjAd Ajjjj £-^i]l lAA (j-a jljjl a Ac. LIiA] (jl£ 1^1 La 

[ (j^£j 4_i^_a^jj]| tJljl_jjli 

Function radiobutton ^_callback(hObject,eventdata,handles) 
Set([handles.tadiobutton^ handles.radiobutton^],'Value', *) 
Function radiobutton^_callback(hObject,eventdata,handles) 
Set([handles.tadiobutton > handles.radiobutton^],'Value', *) 
Function radiobutton^_callback(hObject,eventdata,handles) 
Set([handles.tadiobutton^ handles.radiobutton^],'Value', *) 


Pop-Up Menus 

j jl Ajjj LaAic-j StrinQ (jc- 4-lAjaiLall 4-ajUill eAA ^^3 SAjAc. dljLd 

String ^ oLjin ^aIi i lj ^aSj valueJ' u^*-* jjj jUl 

; ^Lill 4_lLi£ (j-a 1 jj^aJ lAAj 

Function popupmenu_callback(hObject,eventdata,handles) 
Val=get(hObject,'Value'); 

Switch val 
case ^ 
case v 
end 


jL., .ill £^a La (jalx!i]l Aj^jjj SAjAc. dll 1_1iA] (jl£ IaI (j^lj 


Function popupmenu_callback(hObject,eventdata,handles) 
val=get(hObject,'Value'); 

String _list=get(hObject,'string'); 

Selected_stri ng=stri ng J ist{val}; 


^1 dijUdSi £4^ i§jaj cell ^>Ji ^uj^ 1 string list jl 

.string ^ id j 








Toggle Button (? 

a4Ija.jxll value -II ^ AiL La-dall Aiai Cj l ^ j AkL jjl! lAA (jj 

I djjliVI (jc- • 4 -oj3j l^»-v\I 

Function togglebutton_callback(hObject,eventdata,handles) 
Button_state=get(hObject,'Value'); 

if button_state==i . 

elseif button_state== * . 

end 


Check Boxes (* 

Function checkbox ^_callback(hObject, eventdata, handles) 

if(get(hObject,'Value')==get(hObject,'Max')) 

else 

end 

edit text (° 

Function edittexU_callback(hObject, eventdata, handles) 
user_string = get(hObject,'string'); 


Sliders 0 

Function slider^ _callback(hObject, eventdata, handles) 
sliderstring = get(hObject,'Value'); 


List Box (v 

diijUi sa& Ua jiikj jl vi Pop-Up Menu jjii jl 

a-ic. String s-^ij GUI j-° jii ^3 jji£Ji Iaa ^ja _ distil (_>u 3 j 

I^LaS dlL ^lialLuiJ j] dLl jLli. j-a V^l (jl ( iLftll (_J*du |»J dll jLli. 

|»J t A^ljll JJC. 4 _aj 3 maX 'LaJS J.l.ia’l j jj^l (_>=ajl . .Ts ^iiij ? diL ?.ljl 

.dlljl_li>. a4c- jLii^l LljlS-alj ^Jj^al 4_j| 

Function listbox^_callback(hObject, eventdata, handles) 
index_selected = get(handles. listbox \'Value'); 
list = get(handles.listbox Vstring'); 
item_selected = list(index_selected); 
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GUI 4-^Vu^t dUokUl 0,1 

l get 

^gic. lax i >»*< LaAic. A_il lx. .aj Ajjli *■ j t.ale. jV A-U^La. jl AAjx-a jl Adi A lal tuAj l^JLog ^ 

i. jj>*ai*Jl lA& (j-^» ll i oASLi iLlaLal l_Sjuj ^!i]l eAsLill jjli (jjj ja j j. .ale. j I 

_g0-f AajIxA jjj jla (jC- LgJiSjX-a ^jJalLd dllj^aldll eAA (_]£ (jl 

Variable=get(handles. button name,'property') 


| 50-f A_aj 1 *j 

.1 Aa.a jj La Adxa A n d A jjj*j jl ^jJa jj ^ajiLl ( __ s -g-9 get A_llULa A_aj1*j]I eA& 

set(handles.buttonname,'property',variablename) 

: global W* 2 

dl jJxILall (jl (jl A I'a'i x o^ ^j|jli]| oAA jj£j ^jljlill (ja AjAxJI ^Ic. jj2U A_a^a jJl (_iLa 

dljJxLall) jdVI SAj^jall dljJxLall jjjj V La function cs* SAj-all 

jXjLi (j-a jJaLLall Aad jj.A j. .oJ Ajji LiLia.1 iAUaIs (jl^LaJ LilS j] ^A_i1^_a]| 

_Aajlxj]l oAA ^slAdiaiLj iLULj (_JaLLi ji ^^-allc. jjxda]| lAA (Jx^J I aAlS jdV 


■j Aj^>j-uijJ) AiLg-xljJl f t j>Kl* 

Graphic User Interface 


Aia^uaj GUI ^ ,V 

^ A-adaja]| GUI (sAdd-all A_g_a.lj jA]| (_g ‘ ■ail! £caLiji]| AjLi£ til ^ j (_flj£ Lad ^jJaji 

(j jail jSdJl 
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push buttons 


static text 


pop-up menu 


axes 


j (jl i <^3 1 g jlc. L_a^)3tj]l A *nj<a\l ^3 o3^^.^a 1I dll nl£]| 43l£ (jl 

; (_j-adajj JliaJI 

.axes jj^ - 

£j|jj (JjISj J dlLlLaa.*11 (JA 4_ilida dllc. a 3jjd pOp-Up ITienU 4 °V'^ ‘dills 

.sine , membrane , peaks ^ MATLAB 

_<allLa]| 4 _ajIs1] 4_1ajoiJ £jJaj (_J-a ‘ L1 i i_ya j 

.contour, mesh , surface J^Vl <> ^1 jji iaida jljjl 4 j!>Ij - 

4_ajLE]| (_j-a d)Llla*-a]l (_j-a 4 r - J ^ <Q jUidj ^AdiuLA]l (jli ^GUl) (Jl^-ali l3A ^Addil O'® 

did (Jdl LT^ - u' 4 lait j. d jl jjl yA A^.1 jiil 4_jli lAAic-j i 4 jinl ^\l 

_ jjLa-all 4 1 ^-n. yA da o^lHa..all dll jJa*xJI (_£3ll f' r. l*i, nVt 


jdJ! X,V 


^dajJ _4_yj^jjoi^)ll ^Adda-all dll^aJ j e.Lilj ^.LkjiiV (_j-a 4 r ~~ J^^ i—L/lllLall £t-al_i^)J 


(_JIaa]I «.LiJ LgJ^.ldd ^Al yJLjll 


l_a . \1 
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a g ^1^1 MAT LAB *• ^ ^ <a »l. >«.M V,Y 

4_ujjjAa]I a^^IM- file 4 iLa pLij j ^Lkiilj IajI 

^iaj i_i!/ULall edit s-^i <• MATLAB <.^ ^ 

function 4 aLaJI u-a JjVI jf-i.Ji o3a ^jUII a.aJUII cLiLajlajJI i_u£l . Y 


. simple_gui 

% # 

dlla<\»MI o3A (_j^a^}atj i A_ali*j 3*J MATLAB 4 ^La <^1 oAA t Ldl . Y 

jli 'jJajoij £JJJ (ji <—;■ I'Nj j .help J-a^U Ajl aJLml ^}-aVi ^^3 

function simple_gui_test 

% SIMPLE_GUI Select a data set from the pop-up menu, then 
% click one of the plot-type push buttons, clicking the button 
% plots the selected data in the axes 


end 


nested ) Alkl.v'^ll ^l^iLaiL i_jjj£-a JliLaJI l-ujou end aja!*j]I ajL&I Ua ^LiaJ 


.(functions 

Aj^alaJI MATLAB dlila jLud-a A_3 (_£3]l (jl£-a]l ^^3 ji ^laJl (il'll'N.a ^^Ic. U_iLa]l ^ 

A Li u nj\l GUI A^_^.ljil Li 'tiA.*' Qjftj i a A aIIHII o^Ja^ ]| .leIj 


GUI k.: k > ~i t,V 

j ^^Ic. A_yj^jjjj^)]| ^AaJLud-a]l A_g_a.l j lajJaaj ^!aa 

U^JUdll - 

.dllj j£-ail AiLjal 


j (A_g_a.l jJl ~ j ■« x .a, J£alll £.l_u 

u> ^ ajlr^ll (jL® cs^LilU j (jc. SjLjc- A_£sJ j]| (j)-3 t i_L)ljLall £t-alj^)J <^3 

GUI ^AaJjjud-a (jt3 lil j A_lj^a JJC. GUI iJ*^ Ljajl lg-j| .A_kjl_kjo]l AjtjJaj j ^gjJajj 

j^gic. Cllljj£-a]l ^Laa. AiLjal ^AA LaAic. .aLl^-all ji A fll j-a^aJI dljj£-a]l U ^ 4 L* - '. n \ ^ 

.A_iJ^a (JlfLall (jt® 4 oLl^-a J A-g^l_j]| 

% Initialize and hide the GUI as it is being consructed. 

f=figure('Visible', 'off,'Position', *co * * 4 ya©]); 

I AjIj^j Ag A_iila. J 

f=figure('Visible', 'off,'Position', [ri..o..,£o. .XAoj/Color',!* A • J • A]); 

(_Laa_J jl A_Lajjjj^j]| A ^ a.«al AjjoiLla La jLiij a.Lajujl 

I AjLi£ AjaLuiiJ (jA-aJ ; ^uj| 

f=figure('Visible', 'off , 'Position', * i° • • Ao]/Color',[* 0 * T * 'Name','Demo 
Design'); 
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I ^JaLuLiJ j (■ - £&j 4_g_^.lj]| ' ^ a J ‘ ^^jll 4_ullii]| 4_uuaii]l Idjl j] 

f=figure('Visible', 'off /Position',^ • («* • °• <x A®],'Golor',[‘ »> • ,x . ,1], 'Name','Demo 
Design','NumberTitle', 'off'); 


! 4^->l jJl J ‘ ^ j 4 a. dll jj 



J 

f=figure('Visible', 'off','Position', [X“i * t© * * <,* <x Ao]/Color',[* > > * >x • ,“1], 'Name','Demo 
Design','NumberTitle','off','Resize', 'off'); 

^3 Ia jdadl ^a^c. j 4_g_^l^l] 4 jjj ^^Ic. ^ ll lillj ^_ya 4_ll*Jlj 

dlijLall o,Vu«.a\l dLul.i^VI (jj£i bade. j£ldo]l oilA dAaJi (jl j^ 0 J _Iajjj£j -lie- A^.lj 

.ScreenSize jddJi 4 - a ^ eddi ^jJ! 4^_^.ij]i (jc. a j Adis 

(jjju A^.1 tilLiA (jfLl ^ 4_jV . AajIAj PoSitiOfl 4_Ajal jjjjLuJl t_(jl£ 

I ll£^aJ IhA jjldilj i (_j-a ^jax. dll 4 _ucLui]I ~ - n. n \ jLiic-VI 

ScreenSize 


; C- il£j 4dldll ~-n.-n. jjjjtj 4_i^i.bda (J Id 


1 jl 


SCREENSIZE=get( *, ’ScreenSize’) 

f=figure('Visible’, ’off/Position’, [SCREENSIZEp) SCREENSIZE(X) SCREENSIZE^) 
SCREENSIZEp)], 'Color', [O *,x *,t], 'Name','Demo 
Design','NumberTitle','off,'Resize', ’off); 


u) .property/value figure £p j) 

GUI ^ (^-element) cp \Jp Position 

l.d.1 jll t (JiuiVl (_J-a 43 Luia1I i jLuillI (_j-a AiLuiAlIJ j Ia^IajS j 4_kjLkja]| 

.pixels 

dll ^JC. 4 4<a_9 J ' JJ j }ll 4 a -n. 1 jjtl dl/Lldli od. 4iLdl ^L<a^jj<a\\ 

l g d 4AlIaj J ^aAl (JjdJl j 


A LydtaJl 
*» 


Color 

4^.1 j]| jj] JjdJ 

Menubar 

^L^a 1I (a.W ci eULI 

Name 

4 La^jjjo^)]| 4 a -v 1 4 uul 

Numbertitle 

4^^.ljj| ^ j3jj 

Parent 

^aVl AlAiJ 
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Position 

j (jlAAl AjAd 

Resize 

Adlball alA JjAatj Aj^ld 

Tag 

A-lAd 

Toolbar 

dljA^l -laJ^Au 4 sAa. jl plil 

Userdata 

^aAblulAl dt-iLu 

Visible 

A_g_^.ljll plibl jl jlg-lal 


; dUjSAl Ail jjal 

A^lj w la*, j.>< Aj^Ij \ dl_i^£-a AJLui G(J| A ^ -n.I jj! (_jj:jjAa]I (JULall ajJaj 

eAA <■ jjjJali dLojlaCill A-ltj£j lAiil _aA^.lj jjLa^a A_1 a^.j ( aA^lj AiUlLa Adlij t 
£jlj]l_l pjJ AiillLaJI AdlEH all ^jdll i -Lai-Aall jljji eldil (jl .GUI dl_ij£-AI 

.axes ^aii J^ t> jj^' tA .uicontrol 


|\/| — f j 10 l_iLall dll * jlxUll eAA Aildb ‘ J l*'j •>■' j ^Jl Jai 


J'JJ 1 


I l 


.figure <*AAi iAL d bUij 

% Construct the components. 

hsurf = uicontrol('style', 'pushbutton','String',’Surf,'Position', p o.yy *<v.<Yo]); 
hmesh = uicontrol('style', 'pushbutton','String','Mesh','Position', A. *v«*Y©]); 
hcontour = uicontrol('style', 'pushbutton','String','countour', 'Position',^ r “ Y ®]); 


,Aa. imi 


^_y a Ajjudluj ^aAbLaii A-aA*j (_]£ jljjl e.l_dV UlCOntrOl dLaAxAl eAA ^aJ 

^aAl i .daJ j (_JjA^Jl Ja bAi jj djj*A propert/value jjVi 

.Ujldl ^aJ A-jj^all -j >>'0 ^ jU ^aJJ L-lUa (_]£ ^3 A_il alAl ^tajb 11 



A \ . ^»1 -s. \1 


Abd jj£ (jjlAI AAd pushbutton « JAJI ^ 

Style 

l*»» L A (_]£ ^Ic. -Jv bun ^£,a]| ^ul^l AAd 

String 

GUI jJj l A jj (_]£ AlAdl jj^al_i*Jl ^^C-Llj ^-Lstai ^Aaluil 

Position 

(_Jjoi£aJ| ^^A A n^al^iaVl dlA^ljll j ; A_uj1_i3j 

aVl A_g_^.lj]| AlAdi 

Parent 

AaiiaJl (jj^ AlA^Ji 

Backgroundcolor 

jAijAI -1 jAd 

Tag 

AjIj£J| AjAaJi 

FontWeight 

jjlajudll .1 *a nl l^jlc-ALoil Al^)j ^1 aJIaII ^ajjol AlAd i f.lc.ALujVl 

Callback 

Jaidall (_jC- A_l^jlLaAl A <-v 'll 

SAludAl A a 'bj^ll (JAaJtj A_ul£-al ^)i_JJ t (JAaJtAl 

Interruptible 

^ A i ill 

A^ojAI AjAdi 

Value 
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J M-file I flLall dll«aj\«l\l o^A Ail dab J ^Jl lg_il jjc. J Aainibl 'Lajlall L_Ljal . Y 

j j dlli j^jaj dlb 

hpopup=uicontrol('style','popupmenu', 'String',{'Peaks','Membrane','Sine'},'Position',^ 
• * *^°]); 

htext=uicontrol( style','text','String','Select Data','Position', d.«,> <=]); 


(_j-a Aj^bll JAaj] A <1*>. 4a^a ■ ^->^ j, ill String AAja<al_L jli AfllbLa]| 4-ajUj]l (_}^l 

^. lAu . n 4jli ^ . Su I u jj I I L yai 11 aluJJU Lai . Sine , Membrane , Peaks : AainiL I aHUI 

dll^ '1 (jU| ^AaJLud-a I^J String Alj^aLL (jl .AallLaJI AoSlill Aj^LlI 

■Jju^I djLj£-<JI oji^J AiJaljjaVI LjIa^.j]I .Select Data 

iaJjJal .M-file 4 ~ C LH Allliill A-abaCill AiLjab dllij GUI (_jJl jjL^_a 1I (. Ldai .V 

diL jSa\I Clilda.1 J LlLaJ lg_il 1 * 1^1 cUlnll ^ic. Units Ajt^ilA 

ha=axes('Units' , 'pixels' , 'Position',[° * t y . *^ao]); 

^gJI L a, >>i t AJUll 4_Aii*j]L tillij lA_^^}-a jjLa-all I^C. La dlbj£-a]l (_£ jLa. . £ 

; clL ijLall dilij^jatj (_J£ Juu M-file ^iLJl 

align([hsurf,hmesh,hcontour,htext,hpopup], 'Center', 'None'); 

I oLLa-all ^)bi j-aVl ILa Ajj^a GUI >1 j <_}*-^.l . ® 

set(f, 'Visible', 'on') 

| LaS M-file L La (jjSua (JSjllI 1 -lgJ . *1 


function simple_gui 

% SIMPLE_GUI Select a data set from the pop-up menu, then 
% click one of the plot-type push buttons, clicking the button 
% plots the selected data in the axes 

% Initialize and hide the GUI as it is being consructed. 
f=figure('Visible', 'off','Position', [V“i * t o * * <, £ © * a©]); 

% Construct the components. 

hsurf = uicontrol('style', 'pushbutton','String','Surf,'Position', p °*yy *<v.<Yo]) ; 

hmesh = uicontrol('style', 'pushbutton','String','Mesh','Position', [^®‘> a. t v. t Yo]); 
hcontour = uicontrol('style', 'pushbutton','String','countour', 'Position',^ v o t v . y ©]); 

hpopup=uicontrol('style','popupmenu', 'String', {'Peaks', 'Membrane', 'Sine'}, 'Position', 

. ,(0,(1 > >(Yo]); 

htext=uicontrol('style', 'text','String','Select Data','Position', [w• ^ • ^ »]); 

ha=axes('Units' , 'pixels' , 'Position',!®*^ “Y * “ , ' Ao ]); 
align([hsurf,hmesh,hcontour,htext,hpopup], ’Center’, ’None’); 

set(f, 'Visible', ’on’) 
end 
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■ail A^aIj AAafrj 


GUI 4_iajjjJI Vn«,a\' dll^Jj A ng'i <A,V 

L ^ ^<N . 1 l ^ 1] Sj& J jjj dujkj U^j jl l_l^j l^jli cVisible Jjj-o •>'j LoaIc. 

: 0^3 Lj h£ Jj 


Ig-uibij laAjJaj LaAic. J d laJ ji jAjj dus^J A_UjjjjJ| A_gJ j]| a.lij 


^ba lou.^ Sale.I Jl bllj (_^ajj .normalized J] Ajj^bl j <J£d]| dilAaJj jAiib 

dllA^J j]| ^jl .GUI ^ " *>' jjH ,_jJ-liS Jal > Aa jjjjtj Ale. I a ‘ ijji J A_jjjjl_iLa J» 7- j d 'I j^^aJI 

4jjI jllj (‘ t *) : UJI JibJI SasU] Jbbl ajjLJI ajjIJ l J*j normalized 

m ^) i J A ^'all blJatJl A jdabl 

peaks data , dlUla**tl j>a dllc.dl!/lj ^Ha^j (JllLa]l jl dLJa*.*tl Aj]jJ _Y 

*1 ^vJI oaa j)>a Ac.j. ,sinc_data , membrane_data 


_<iinLa]l bajlill 

.jjUJi JjVi ^Ji pLisj .r 

_aAalj]l jl^ic. (Jc. Ia u ■■ jA^I A * -n.I jjll ^jjj| ■ ^-»A ' _ £ 
_bkjl_kjo]| j£j-a ^Jl A_i^j^jjjj Jl A * -n. Ijj\l lAlj^da _ O 
_bu^}-a A_UajjjoJI A_g_^ Jl <_J*_a. _ *1 


% Make the GUI visible 
set(f, 'Visible', 'on') 


(M-file) A_kLa J JUll 'ijidJl JajIou (S 


a J-jdll eA^-j 


% Initialize the GUI 

% Change units to normalized so components resize automatically. 
set([f,hsurf,hmesh,hcontour,htext,hpopup], 'Units','normalized'); 

% Generate the data to plot. 
peaks_data=peaks('f“ °); 
membrane_data=membrane; 

[x,y]=meshgrid(-A:.o:A); 

r=sqrt(x. A ^+y. A V); + eps; 

sinc_data=sin(r)./r; 

% Create a plot in the axes. 

current_data=peaks_data; 

surf(current_data); 

% Assign the GUI a name to appear in the window title. 
set(f, Name','Simple GUI') 

% Move the GUI to the center of the screen 
movegui(f, 'center') 

% Make the GUI visible 
set(f, 'Visible', 'on') 

; Jj LaS -sljj (j-aliJl M-file A_flLall IjAlijo: JUiLjj (l_J 
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function simp!e_gui 

% SIMPLE_GUI Select a data set from the pop-up menu, then 
% click one of the plot-type push buttons, clicking the button 
% plots the selected data in the axes 

% Initialize and hide the GUI as it is being consructed. 

SCREENSIZE=get( * ,'ScreenSize') 
f=figure('Visible', 'off,'Position', [Vi * > * <, £© * ao]); 

% Construct the components. 

hsurf = uicontrol('style', 'pushbutton','String','Surf, 'Position',^ “V. iY©]); 

hmesh = uicontrol('style', 'pushbutton','String','Mesh', 'Position',^ > a . t v. t \o]); 
hcontour = 

uicontrol('style', 'pushbutton','String','countour','Position', [V > > to t v. o]); 

hpopup=uicontrol('style','popupmenu', 'String', {'Peaks', 'Membrane', 'Sine'}, 'Posit 

ion',[r.. t o.^.. t Yo ]); 

htext=uicontrol('style', 'text','String','Select Data','Position', ^ ^ »]); 
ha=axes('Units' , 'pixels' , 'Position',[°*^*‘V * Ao ]); 

align([hsurf,hmesh,hcontour,htext,hpopup], ’Center', ’None'); 

% Initialize the GUI 

% Change units to normalized so components resize automatically. 
set([f,hsurf,hmesh,hcontour,htext,hpopup], 'Units','normalized'); 

% Generate the data to plot. 

peaks_data=peaks(^ °); 

membrane_data=membrane; 

fx,y]=meshgrid(- A :.°: A ); 

r=sqrt(x. A ^+y. A ^); 

sinc_data=sin(r)./r; 

% Create a plot in the axes. 

current_data=peaks_data; 

surf(current_data); 

% Assign the GUI a name to appear in the window title. 
set(f, 'Name','Simple GUI') 

% Move the GUI to the center of the screen 
movegui(f, 'center') 

% Make the GUI visible 
set(f, 'Visible', 'on') 
end 


t jVI j^ simple_gui ^ (— 
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H Figure 1: Simple GUI 
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GUI 4-fajAii j\\ aII A^_^.!j A_a^^)j 1 , V 

1a Jgjjj £jljj (JjC- ajUc- d j'g.1 1 (jl .GUI djljj£-a djl^-lc. klul -. Wutils I 

( ll£ LaJi . !/lLa Sjlall jiLj (_J!la iji/ill (_Jj3 ^_ya Sil^all dll-A^VI £-a 

£«a f.1 Vi. "I (_]£ iaJj (j^a; ( ill (jAfJ lAi*-J j i AiaJjuiJ 4 ^ -v I j Jjl ^ya dj|gAr~-.^ . I 4 _jIj£ 

A_ujjjj^)]| 4_g_^l^j]| Aiimall AajUll 4_^a^)J 

^A^Jiuda ^a^ks d-i.C- djl llajt all J)\ likl jja (jja^ddiall j_j£aj 4 jliLaJI Aaillil (jl 

Value 4-lt^al ~s lo fiJaJ MATLAB 4 djl jloar a\l (j-a dllc. ja^all A^i jLfLklj GUI 

Ai!lila]l AailEll <-.lc. .Vu.>l ^jli lAAic. /J'A all Ajj^ajJl o^)l j» \\ jjjllail UjIaILs <Sjjjail AajlEl] 
la a >faj j UlUa. dajC L-ta^j «.^aJl jA la iAa_l] AajH]| Value A-Lt-aLa S jks 

.lilli] L*di Current data 


.A_ll^j]l end 4 a lid (_Jj3 j 4 infill o^jifai i*J tiliLa r' c. ALmVI t Ldal 

% Pop-up menu callback. Read the pop-up menu Value property 
% to determine which item is currently displayed and make it 
% the current data. This callback automatically has access to 
% current data because this function is nested at a lower level, 
function popup_menu_Callback(source,eventdata) 

%Determine the selected data set. 
str=get(sourse, 'string'); 
val=get(source, 'Value'); 

% Set current data to the selected data set. 
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switch str{val} 

case 'Peaks' %User selects Peaks 
current_data=peaks_data; 
case 'Membrane' %User selects Membrane 
current_data=membrane_data; 
case 'Sine' % User selects Sine 
current_data=sinc_data; 
end 
end 


jljjl 

jj[ n-vVI o4Aa. aJI d A jJa* a] I (_ja -la*_da]l jljjl jA (_j£ J, djj 

^3 S3j^ja 1I djl jlajt a]I ^sauj!) -Lai-dall j j djl^lc. Aluol jl a!a]| 4-ojUi]| ^3 ^^JLiJl 

SIlIaLa 43i t-m-j Current_data <jA' ^^Laj' j V] ,current_data 

_ jdAdiA j jd-‘iA Aic. 

j 4 AnLall 4_Ajt£j| a-Ic-AIaoI A*_! All jAaldJI MATLAB ' _^Lo l _ s -ll 4_JLi]| dllfrlc. ALaiVI '_idai 

; 4 jM^ ~'\i end 4 AjWi (Jjs 

% Push button callbacks. Each callback plots current_data in the 
% specified plot type. 

function surfbutton_Callback(source,eventdata) 

% Display surf plot of the currently selected data. 
surf(current_data) 
end 

function meshbutton_Callback(source,eventdata) 

% Display mesh plot of the currently selected data. 
mesh(current_data) 
end 

function contourbutton_Callback(source,eventdata) 

% Display contour plot of the currently selected data. 
contour(current_data) 
end 


LgjljjSA djl«.Lc-ALuiVI -laJJ - 

^A^Jjola a LaAaC. 

j ^^jj^Jl di.wll Iaa ^a jjal jaJI «.lc.ALu:VI Aali MATLAB jLs l )q»> dill jljjl aJ Jt. 

jl aLAc. mni aUA j-» ^ Aajjj-u (_£a]I j c. aLjjVI j&La MATLAB 4 _sj*-j 4 _j£J 

_4j j£a!I £a jjaljiL jAll plc-AL^VI AaAdll dilj j^a\\ callback ^AdLdi 


jad jl 4_aj 




a_^A±/a^ £jj uJidai ^Surf jj uicontrol 


: property/value 
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'Callback', {@surfbutton_Callback} 

H ja Surfbutton_callback ^ ja Callback i jj 

.Surf jjall _J_j <^3 ^sAkj (_£^l frlc-JluiVI 


t_fljJal 4 jjiiLaJI 4-ajla]| <_S^atj UlCOntfOl ^-a. aLlaI] 4 u«*i\lj ; AjLuLq _Y 

j ^ilLaS 4 ;.^U/4.'U 

'Callback', {@popup_menu_Callback} 


^.YVn«<a\l .YiVn v,v 

J M-file c iLall (jAlj Loj3 J ( 4 Uj,aj 4 ^ -vl j ClLa3 4_ajLjJI Cllljai]! (j-a 

| 4_JU]| CIaI xnLLlll j ^jJa^a |\/|-fj|0 ^ Ji(jVI _4_yajjjj^)]| 4 ^ -n. I jj\l Ajijj 4 C ^ 


function simple_gui 

% SIMPLE_GUI Select a data set from the pop-up menu, then 
% click one of the plot-type push buttons, clicking the button 
% plots the selected data in the axes 


% Initialize and hide the GUI as it is being consructed. 
SCREENSIZE=get( * ,'ScreenSize') 
f=figure('Visible', 'off, 'Position',^ * t© * * <. t © * <ya©]); 


% Construct the components, 
hsurf = 

uicontrol('style', 'pushbutton','String','Surf, 'Position',^ ©<yy « 4 v. t Y©]/Callback',{@surfb 

utton_Callback}); 

hmesh = 

uicontrol('style', 'pushbutton','String','Mesh', 'Position',^ > ®< > a . 4 v. « y ©], 'Callback', {@me 

shbutton_Callback}); 

hcontour = 

uicontrol('style', 'pushbutton','String','countour', 'Position',^ > »* ^ Y“© s v. <Y©], 'Callback', {@ 
contourbutton_Callback}); 

hpopup=uicontrol('style','popupmenu', 'String', {'Peaks', 'Membrane', 'Sine'}, 'Position', p" 

• • ‘• ‘Y °], 'Callback', {@popup_menu_Callback}); 

htext=uicontrol('style', 'text','String','Select Data','Position', .<> ©]); 


ha=axes('Units' , 'pixels' , 'Position',! 0 *^ • “ , ' Ao ]); 


align([hsurf,hmesh,hcontour, htext,hpopup],Center', 'None'); 


% Initialize the GUI 

% Change units to normalized so components resize automatically. 
set([f,hsurf,hmesh, hcontour,htext,hpopup], 'Units','normalized'); 

% Generate the data to plot. 
peaks_data=peaks('f" ©); 
membrane_data=membrane; 
fx,y]=meshgrid(- A :.®: A ); 

r=sqrt(x. A Y+y. A Y); 
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sinc_data=sin(r)./r; 

% Create a plot in the axes. 

current_data=peaks_data; 

surf(current_data); 

% Assign the GUI a name to appear in the window title. 
set(f, 'Name','Simple GUI') 

% Move the GUI to the center of the screen 
movegui(f, 'center') 

% Make the GUI visible 
set(f, 'Visible','on') 

% Pop-up menu callback. Read the pop-up menu Value property 
% to determine which item is currently displayed and make it 
% the current data. This callback automatically has access to 
% current data because this function is nested at a lower level. 

function popup_menu_Callback(source,eventdata) 
%Determine the selected data set. 
str=get(source, 'string'); 
val=get(source, 'Value'); 

% Set current data to the selected data set. 
switch str{val} 

case 'Peaks' %User selects Peaks 
current_data = peaks_data; 
case 'Membrane' %User selects Membrane 
current_data = membrane_data; 
case 'Sine' % User selects Sine 
current_data = sinc_data; 
end 
end 

% Push button callbacks. Each callback plots current_data in the 
% specified plot type. 

function surfbutton_Callback(source,eventdata) 

% Display surf plot of the currently selected data. 
surf(current_data) 
end 

function meshbutton_Callback(source,eventdata) 

% Display mesh plot of the currently selected data. 
mesh(current_data) 
end 

function contourbutton_Callback(source,eventdata) 

% Display contour plot of the currently selected data. 
contour(current_data) 
end 
end 


76 


| A_Jtii]| t" 'I \\ \ Aja^joj^II A » y 1^11 Ajijj (_ja 

^)-aljVI jiajuJ M-file 4 _ sIa ^“1 AjIaSj AjaJjudjll 4_1 ajjjj^}1| A £ y 1^11 .lij _ ^ 

Simple_gui 


Loj3 A *n- ‘ 4 ^ -V I jj\l td] 





^ .Mesh jjll ^ jiil j Membrane j^' <■ Aim^l a-ajUJI .Y 
.^oJa ja U£ Mesh £l> MATLAB ^j j^' 

S3 Figure 4: Simple GUI “_®_^_ 
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? GUIDE j* U 


f GUIDE j* U '.A 

l>jj ‘ MATLAB GUI A^-aj^jll ^vd -a l l a^\ j jjjid ajjj jc. ®jW^ GUIDE j] 
A aLoC. Ja i di dllj^VI e3A .GUI ‘ ^sjaij 4 £ ~>'j ^LuaiV dllj^VI j-a 4 r ~ J ^ A 4 dll e3A 

.GUI 4 ^* j.' j ialiad 

? GUI jll -<Ji l~> iJ->Vi y, A 

j jii ^}JC- Jlji t5-^l L “'l j_^-all J GUI 4 ^ *> I jjl' VLaii jl j ‘GUIDE ^ jJadi j^)a_a ^al-ldi i jj! J 

.. j.. jjl^-all ‘ dllaljLall ‘ (_j«aill Jjd. ‘ jljjVI (JH-a GUI dlLijda L.la-joi 
jji-a jaj .GUI 4 g d^Il jLluill ^jI^jS j ^sjl^jiill ^.ull (jl Ljajl t 4 li^-a 1 m ^_ya^xl\ j la .llrVllI 
laj k tdlljjLtll SljLa-a ‘dlLijdall 4jt_nJa a J£d JjAstj ‘GUI dAdl < tJaJadill 
.GUI dll jLd Jaldaj dlLjdall jj^aLixl 4_La^)A Adll (_jd^)C. ‘^jAaJl 4_a.j3 

GUI dll^aljll 4^_>? v^a 

a <\-a\l IllA .GUI 4 -g->ljll (J-aC. Ajqj^j aidl jill M-fHe dLa ^^fLiiLajJj'i j£dl GUIDE ^IjJ 
GUI 4 -g->ljU dllf.lc.JdVI jUal (j-adall j A^_a.ljll Ang.l IgjS ^jj ^ill ojSuall jjaj (M-filG) 
tillda-l 4dl_a ^UilLj ^ GUI dllijda is lc. jail I £-a ‘ - Ijl dill j Jlili jl t, - laj ( _jjll dlldl^aVI ) 

.l_AJl ji (_yjll ~1 -all jLdV dll^lc. JluiVI <^1 Sjild Aildal |\/|-fj |0 4 fll-a jj^-a ^1-Jdi■ jjIJ 

GUIDE dlj^l t,A 

(J£dll_l Ad-a lalla dill j ja_a Adlall GUIDE dlljJ jl 

(JjAaJl ^dajJ dua. . jjS^all (JjAaJl ^3 ^jl j. dial J AS^jj^a^a (_j£dll SLajua-all dllj^VI jl 

.<^a.ljll -aljlddl A_iii£ 

c^l dlljLidll J Ia jldjl jdl ^iill d)Lg_a.ljll (_]£ (jllaJ ^^iill dlVjjJaJill laAiIdali jlidaJ 

.s3Aa-a <^a.lj (j^adi 
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GUIDE 
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.(j4^' 

set spacing jlddl jA.1) (J*«Sn\l <j-a SAAa-a 4 -aA ajllddl dlljjSdl • 

_((_JjAaj]I 4_aj 3 AAa. J 

/dM -v. dl S|aV A Aix .ill djUlAjuilll jlAa ^jA LA t£-l^)i]l (__)aiLi 3 AjAdl AAa-j .j A-xlll ^A (jl 

] 4 _llLi]l i _aljj^ U A u«l\lj 4 _dJLa djlc.l^)3 djIjiAJl aAA j-adajj 

_(<_)iidj l j£j-a L * LlA^aC- • 

_((jAxaJj l 4jl_uiJ ;4_lla.lA) dial • 


^ladadl j A ^ \ .dl _ 

A \ j l d /. 4^' dll L> jU.A tdjljjAdi ladadi (Ja t dl jJaLoiaj 4Aid ^uajd ladadill 4 aLi'i /. (j| 
(j4J ^jljd |dill (j»a IA AC. jLid jl AAaJj ^.daljjSl (_j£dj (JjAai © « d iVl .aj 

(_iumI ^illj snap-to-grid <jAd (_£ jlddl <jWi>> ri .J.An (Y * * -1 *) 

lAA ^^Jl jidl 4*\' dll lad (ja (JjAjj ^ jxajJa ^^Jl 4 _d_l 3 la4. d aLxj jl j . «dc. (jV Ajdl 

,4dijdl AAll jjAj jl Jaaj snap-to-grid j) JadJI 

: (_j-a (_5^1-lli (J^dlLl ^jja^-all jJaLmAallj 4^ldll ^aAdlLujI 

_4^idll la^la^. j ^iaLuiAlIj 4^ nVll 4_1 j^jj ^aS^j]| • 

_4<^dll djlc-l j3 iaAda • 

.snap-to-grid : dx^>ld jAd ^ac. jl jAd • 


4 ...Grid and Rule 


22 


O Show rulers 
0 Show guides 

0 Show grid 

Grid Size (in Pixels): 50 ▼ 

0 Snap to grid 


OK 


Cancel 
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A_l]jA^Jl A_A jail JaJjJa 

ajllk .all A_Lajjaij]| A £ -y I jll <AAlA^j£-a (_JjjdiujJ (jc. ajAc. GUI ** ^ ?•' *A]jA^JI A_j4j<all (jl 

_^44lLall A_^.j] (ja Tab ^ALall jAij ~A-N.*iijia]| ^»j34 LaAic. 

A aViA. /\\l ^■l^j'^l aJjA^j A_A<aiAa A_Aj^. d l \ r - 4 aAc. MATLAB J^‘' [ ' j3j4 

idllAj^aU 

A iliLa]| ^jl jillj (AAliil jLall ( jl jjVI (J^La jaAdi. jiail 4 ^ -n. I j jj^alAc. • 

a^ja>a\I button group j'jjVI 4AAL*.ji]l • 

.((JjA^A V (j^J 44jj?Ji 

.(W^j-^ V)ActiveX • 

dllc. ja^-all (Jjj iA AAlAj^-all eA& dul£ Ia] -la33 AAlAjS-al] AjljAiJl A_i.jA]l4 a^aJli jl d l£x 4 
^5 jIiula]I J£jA]| jj£A dn-N.j tjJiLuiA (_J£jAj (j jima <_JS] A_l]jA^Jl A_A j-all AA^A _A_ 1 J jaJl 

«.Uiil di) .IgJ (j-aliJl Uljlaia jJijj button group jljji 4ea j -a > -a jl 4^.j] J£j 

button jl J jVI ^C- ^ jl A_a.j] AJjA^j aAaajoba]| alii ;j_j£joJl jjAaia ( _ s Jc- dllAj^-all AJjAa. 

button jl J jVI A-C-ja->a jl 4_^.jill dllAj^a j-ajJa <1 jAsJ| JjailjA £4lAj4 bfcAic. igTOUp 

.button group J jjVl j aA\ aaL^>j ^aII ^ jl^1\ ^1 saj*JI Jjs group 

(j-a down Up jAAl iAjjAaJl A_£jja jaa*a <J^.I (ja 

_A-ajUi]| ^3 ji JiujbU A jjA^all iAL jiA 


GUI '^iAjAJijl\ ^Vu^ l ^ 4 »)j 

cilfUidu-VI V, A 

^A]| a j34 AlAI a^^Ali AI ( 4 t -N. I jj\ 1 £>A& lAljlui A a jj j<a AjV A a -n. I jj\I 1-i^1-i-v'' (ja aL^Aj^l Aic. 

i A^l^La i jj jJlLa dllA^VI ^-a GUI A g 7 - Lg-J t_Jjl_aJlLai A_j3j£]Lj 1 » 44^4 

(JlLa a Ac- Vlldl A_^_4^)4]| eAA A^.Ij i CllLj^jS-all 1 _«.K jl aboAl jl ; A-ajls ^ya ^3^ 

.l^joiaj GUI callbacks caIs-Ic-aIoiVI l_i 1L t ac^ j^>^ 


: Callback ^ai^VI jaU m \ 
(_J£jA ^-a jl aAA^a GUI ^-j_J^-a ^-a aAs^Jj AAj£lj (^A^l r'C-AA ujVI (jl 

(jA> 8 M jl^Jl (j 4 ^}ia (jc. A-jj^^ll Al^jiuj jl GUI aa) tGUI 

Allc. A^-a^jJl (j<a lAA (^C-A4 i A j^^aJI (^gJc. (jliaxiil dlA^Jl ^-a I—IjL^AILj JlatsVl 

.event -driven Programming ^a^JU aAliall a^jJU 


(^i i_liL ^^ 4 ]! AAj£a!I frlc.VuJ ^jjJaaAjoij L-J^lALa]! (jli t AAj£-ai] dlA^. LaAjc- 

jl A-ajU jl Ia» t .A jj (_JlLa (jl AA^j£^all (j_j^4 (jl (j£-aJj w AAjA^JI 

■j'jj' Ax. jaaji jl A^.j] jl A_ajll I Aaji (j_j^4 (jl (jS^aJ La^ AA] jAa 
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idilglc-AlmVI .Y 

(_j£-aJ ^^lllj djl»Lc..V'U),iVl (_j-a oA. W«a Lc-I^il <_JAj d-lLjj^.all ^ya (_1^J A g >1^1 (_}£jAi (j! 
oAA Ai^)*-a 4-i^j£m (_^V Aalla (jj£j ^lll dllg.ltAlmVl J L^aLSjI 

_A j^^al! 

A^mJ ^lllll (JjAaJlj oglt A*i»ol L-Uj.jjj dlAa. jl Ajili A-lll d-ilfrlt.Vu«VI (j-a (_]£ tllLa-l 

.Igjlc. iAjUj£-a]lj lAAjijj dilAal GUIDE !■ g^lll A-illtAimVl (j-aljaJI 


A LualaJl 

•» 

*• 

f l£. a1wjV 1 Amadlk 

— (_J£joJI — a\I 

^AHulaII ^ akl LaAit Aiili 

ButtonDawnFcn 

4_a.^jl — jljjVI ^ r - j ^ 7 ~ .a 

JjIjaII (j^jSLl 1 aIu yy ^)iii] 


4 ^ 1 ^ ^ i. ^%\ \cl _ 

(j-a (Jjoi^JJ a (_ja jJa j! ^^It 


^a. W*i>n<a\l 

(_]SjoJI jS 4 


— 4-ajla — dlLljla^all A-allS 

^Jc. Aillj (^Vill (_Ja*-3 ^jA 

Callback 

4 ^ | ^ S ^ 

jll] LaAit (JHall (J-Ujoi 


^Aalm4l 

-kldall j j ^It ^Aaioi-all 
4_ajlall (_j-a Ig^a. jllaj j! 


Jiill 

Jldll t _jli_l LaAit Aill 

CloseRequestFcn 

- Jidll - jjU4 1 

-Ss j 1 4 4%\1 4 n ^ *> j ^i 

CreatFcn 

4_a.^Hl - jljjV! ^ r - J ^ 7~ «a 

a-Uli' aju Ail 4_il (La jLuAl 


— dlLljla^all Adllij — 

(_Jj3 (_j£1j (_)^Ail! ji Ajj£-all 


a^aj Jj^alic. — 4-ajliill 

L^Ja jt 


^Aalm4l 4_g_al j 



- JLill - jjU4 1 

ki3 <■ inlVnll dil iLat ladl 

** ** V • ** 


4_a^ui — ^ijjvi ^ r - j ^ t~ * 

J£d]| jl 4j^£-all a.L*Jl <_Jj3 

DeleteFcn 

— dlbjla-all 4_dUj — 
jjmalAt — 4-ajUill 
aAalul4l 4_g_al J 



^ a .^1 ^ 1 

LaAic- c ■' t~- V‘< ‘ ■i'V 1 lAA Ail] 


aAalul41 4_£_a! j 

^LiLa (^g-lc. ^»AaJlui4l jid 
4j^£-aj ^jjLLall 4^.^j] ^ya 
(jj£j Jiiill jl dllg.lc.AlmV! 

4 la q.a 

KeyPressFcn 

Jisll — 

^Aklm-all Aix_] LaAic. Ail] 

ResizeFcn 

Aa^ill — 

t 4^. all! ^jjjLii Lii>i 

jl ( jljjVI Ac. 

4 u ^»1 1 ^jj£j dua. (]£dll 
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AiajAjJaa (JSJall Resize 

on (Jc. 


jljjVI Ac. j-aa-a 

^AHhaII jlHi LaAic- Ail 

j j J j j 

Ac. j-aa-a Aijla (_ilia ^ 

jljivi 

SelectionChangeFcn 

Jlill 

SjUll j j L»» . >»1 LaAic Ail 
(jAjJa jjljll (jjSj 1 AAic 

JSLaJI 

WindowButtonDawnFcn 

Jlill 

jli j-all iljal LaAic Ail 
(_j£lill sASli (jajJa 

WindowButtonMotionFcn 

Jlill 

Sjlill j j j jal LaAic Ail 

WindowButtonUpFcn 


‘CllAljlall cJaHall jl jji ^AaloiAll £-a (Jclil ^lll ^alll jj«^aLic (jl 

j-ai CllatJjA ‘ jjjalil (_Jjl3 j<ai CiLtJj<a i jlla.1 dLt j j^ i jLia, jl jj 
A_£a.lj ^a£al jj-aliaJ liUa.1 l^-lll jLul ‘JjAL jl jj'j ‘A-aili dl*-Jj-a ‘^^iLlLLuj 

.UlControls ^vl^I I 



GUI ijil ^.iVuaAll (jjllia A, A 
FIG-file d^ail ^ j M-files ^AiUi .> 

^^jJaljlal A_g-aljll (j j-Ljm GUIDE (jJ-3 Oj-a (JjV ill^-alj .laflVi jl (jjjal LaAic 


j 4 g al jli la ]1 t\ A bl-alS liaaj (j<ajlal (jAlIj .fjg .ilAlaVI jA FIG - fil© (-J^ Ail I l_iLa • 

(jl .iLUIAA La ^Jl j ‘^»jl jill i dll ■n. jlll t jjla-all <■ Li» l >»\l j| jj| (_Jla A £ •y I jl' Allijla 

jjj*j »! il■"I j aLaxA (_jS-aj Vj ^jiliii 4 _iLa (jc j'.' r ~ FIG-file J<Lill l_iLa 

.MAT-file ^AiLa ja £ji ja FIG-file ^U' 'La J A^V .GUIDE ^ -M=^' 

j>»» j\ <-_Alj3 j a ngi\l SjiijA j-ajjaiL ^jl <J^Li (jLlIj . m a I Ala VI ja M-file <_kLoAl • 

I a A i Aal jl il lie. L-lau Al .A-fra. I jli iljLoiJ ^lalll Ajjjjjia (jj£i (^ill AllplcAluVI 

j al-all |AA ^1‘ig-N.Ij dbjLal 1 gjl£j ^^lll d'plc AidVI 

jj^A M-file ^La ^SjijLajiiji JIai GUIDE Ll)al Alla 

(jVLlaj La&j ‘Ala-all (jjiil SaIc (jLuJajl M - fN0 J FIG-fN© (jj&Lall Ll£ (jl .(^jdaljlVI 

(jli t. ii>bdll jja-a jj<a A^_aljll la-jlaal »jil LaAic .GUI A^a.1 jll Aa-ajJ j Li dd ^l^-a 
Aljal jaljjJ ilLaC (jli ;A^a.ljll Aa-ajlJ LaAicj ‘FIG-file *■ < _ s -3 Alljali al■ u ilLaC- 

.M-file <-*^1 
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(_]£] ULa LjaJ .aJjJ GUIDE o\^ ‘Activsx ’ 1C - A_g_a.lj]l dlLa-idali |j| 

.ActiveX 



GUI^ijlt M-file .t 


£jU]| ^i u) .<v?^ Cp * Jp GUIDE c5^l GUI M-file <^Lali jl 
Ia-ajc. tmygui.m ja M-file 4 — ^ ^1 jt£ lil .M-file *■ <1*1 ^Vl <_>aij ja j^jluLuiVI 
Subfunction £p ja u_aLJI s-lx-il^l jl .mygui j*> ^l^VI £-A^l jli 

L-llc-S l—Jljij ~i >»J ^^fLiiLajJj'i (j£jjLj j Ajla cM-file *• GUIDE La-Aic. 

t A naMl *j jtil Ldajl M-file 4 _sLall jl .Ajj£-a (_J£J ^lAaduiVI A_*_)Lkj dilute. JlLaiVI 

^Lc-.Vnul ^_ll Ojil d t_a A t. JaJ jl dUc. ^vvi .^^>ajl ^Li £.lc. dLj j ^tilisVI £jlj £.lc-dLj lAU.a£j 

AiljJal Ljajl (_£^>a.S A_g_a. (jaj tAj ji (^lill (JLaC-VI j~^- jl (_J^I (j<a ^\*ig -n.1 diLjj^all 

M-file *—ii-aJ a-ijujLujVI el jajfl (jl ,^^>aJl £jtj c.Ic.jlLu:Ij ^tliaVI c-lc-^ILuV o jj-du 

.JjAaJl ^gk jA LaS GUI 4-g-^ljJl 


t fl^jll 

Z±L*1\ 

‘ h©lp AjI. aim! ^jiajuj ^^ic. 

tr^Vig ^1^1 i$CJC J “‘ a diLsji*j]l oAA (jl 

Comments 

ajiidll o^A JJ2>J V ‘GUIDE 4i}£J 

Initialization 

(Ja.Aj j)l Jj 3 Ajjj (^lll A ngl\l alg^a j^Cu 

GUI 4^-^ljll (^1 ^n~s*i>a^\l 

(opening function) ^^Vi &\z 

LadiJ t—jjlliLa ^al ^^Jl ^jLi-all 

d (Jj 3 j Xdill ^UiliaVI 

^)^VI ^}iajuJ (^Jl ^>SVl\l 

(Output function) £>Ji 

dlU zCC\ j A^-^.! jl! (_]£joi d jl.—1 ~^'N.*n 
g.lc.,Vu>iVI ‘-Alaj i_lj\jLa (jl ;AjJji]l 
jl Ajj)S^a\\ ^ jaJl dlAaJl ^-a L_ljl_aJj]l_l 

Aj^uij (J£joA] 

diUji^iij jLuJi diififr jiuii 

Component and figure) 
(callbacks 


AJUoujj j f \& JluuVI ^uj! ApLlua H , A 

^3 t"it i \ii ■ ^»^\l j>A& £Jj^aJ J AjUaj.ajj g.1 C.AJ.j. nVI ^LajoiV dll_a.jUaj^al (_S^)JLJ GUIDE jl 

£jfc5U AjLLa (jj^j L_Jla (J£ .M-file 4 J] t-aLdai »lc. jlLjVI <_iljl^al j i_Jl jk 

;aJUJI diljU*JI ^k £tdajJI laidall jj] callback ^ 

% — Executes on button press in pushbutton V 

function pushbutton t_Callback(hObject, eventdata, handles) 
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% hObject handle to pushbutton^ (see GCBO) 

% eventdata reserved - to be defined in a future version of MATLAB 
% handles structure with handles and user data (see GUIDATA) 

JajooJ £JJJ jiajjJl lA& (jl . g-lc-.i‘'VI Aliij (jAll AllA^Jl ( (JjVI (3 aIxjJI Jajaj (jl 

(jiLMI A*_i ^t-aL jLI * j®.;Ai (_JaS .«.LLajoij t_iwaj Ajflt A\ dlla aIxUII Lai at_ 

.J^V I 

.SajaJI ciil»lc..Vu>i!)U »Ic..VLmVI d)lLA*j JVI AJjill L . 

:jUJi Jj GUIDE jLli ^Preferences cAriu^i jj* 

Add Comments for newly generated Callback functions 



^.Ic-LLujVI £-jlJj Ad-Oj. 




^Jj]| 1 _flJjatlJl e^/tc-i ^jJa^a]| f-t r, Vi ■ nSf I (JlLa (jl 

function pushbutton ^_Callback(hObject, eventdata, handles) 

JajjJl Li-v\l (_j^j^a 31-^-lC f.1 <-. vi,n*s)l Ajla a_ilLail aJjIL GUIDE LaAic. 

(jli 4 (_>“JjA»all JLLoJI ^3 3 ijjA.aU Tag ^ ; j. .al L. ^Jl ft f- Vi . ,'Sh \ ^ajjjlj ^ ^ 

o- 3 ' >> t> i-^l j uj^j callback j j jJ Tag <jj^ pushbutton ^ 

.GUI j)-ajJa Ajj£-oll A±^,j (_]£jAdj t_Tag ^ A ‘ *al A. (j| . Li» , >»\l jj frit Aim VI 

GUIDE * - <>>»j ‘Ajj^l AiLjal A*J GUI Ag_=Jj]l i-^ Uj^ J^l Jj^l ®J^l J 

ajIL^JI 4 ^'a\i ^Ia^jLuL «.Ic-aLujVI cLuJ aIjjj M-file 1 _ l JI AjJ^LI ^aa AjLIc-aIujI 

(jj^^ <JA lUa <J*^ ji lIJc. Ajli A^jjaljjaVI Tag ^-aft clajI Ia]j .Tag A-L^aLiJ 

.GUI jJI 

GUIDE (j-o 4 , A /,\1 ," iU r_ Vi, ,N\ fLojoil jJdij . Y 
;Aj 1131I 3j^l (jA^lj GUIDE A-k^aj, - 1 A ^\l Clilf Ic-AILujVI c-Lo-ml jjdij tAl&a-j 

Tag jjjxj j 

(jpa 4 _j| (ji .(jj3i (_g.*'» xi |A LojjoI 4 jjS-o]l CllLLc. AlLul ^.i-LaC-V Tctg j. j 4 *j (jl tAlj£.^ < 

j= 3^4‘u^i 'a' .closebutton pushbutton^ t>Tag l£^' 

4.ajqll ^AL'umJ ^SjjLajJji GUIDE Cj\^ tAAic-j 44^_^.lj]| (jjjaA (_Jj 3 Tag A_L^ai_L 

(jjj ^4 A*J Tag A_u^ai_L. jm\i C 1 lo 3 !a) 4 _jli LUa ^a .CllLlc-AlLuVI LaAic- SAjAaJl 

(Jsta. l_Laj-o i Jag-U SAjAaJI 4 <ajM\ LtJJ 4 _JLi]l «.l 3 ^Sfl Ai,Kj»i GUIDE (j^ ‘GUI A^a.1 j]| 

;4al'iA /, Jag lilLoj dlLj£-oll (_]£ 

.M-file *» ^t»Q ^ a 1 iLj£a]I c-Ic-aI^I ^1 jj o 

.4 n A \1 1 ial jyA LgjJa jC- £jlajjaij ( ^lSI > AllU j^xili o-Lc-ALujI (jajLk^aa. Q 

.clLjIaII <jAajL» (jAxJali handles a^ JL*. Jl M-file J sjlLVl o 

pttAluiVI jjjju .(_) 

I Tag 4 )|^L j 44*4 UjA C-VunV Aj-OjuoJ SaIc-V 
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lil 4(_JliLall (Jaa j. " ^a-uilj ft C-^loiVI ‘li.^U ^3 ^ajui^/U 4_L^ai]l (JaaLjjI Q 

; ( _ 5 a mygui ^ -LajuJa]! »lc-.Vu«VI 44^3 dul£ 
myguiCpb^Callback^gcboJ ],guidata(hObject)) 

jjc. (jc. ojLc. pb^_Callback 4 t ^*' 1 " oj4*J! jli 

.closebutton ‘ J^' <_4^ <4° ‘m 44JI f^VI 
.M-file L a '- a »Ic-.VumVI ^1 (J^ cii-i^A (jl c*Llc. 1 _o 

ts^' handles 4“ <4) M-file ^ £-4_4' 4 oV ' <44 o 

_d)li oS,Ajl -J ^-> '0 ^ 

j _J^.^]| fl_Lxujj _V 


1 4 a]U]| f.i ii..ijj GUI ^$?• I 1 4a 1 “'I /-.1 cl w ,L'Nf 1 ^ 1 ^ jjl 

- flc..Yu«VI Aaili 4_j jj-^aiadl (jiajLa ihobject ■ 

m 4l^ cjUl^kioiV :eventdata ■ 


1 . " '1 a 1 ill'll dll_lia*_a .U^wt' ^-2 ^uajlLa ^ojJajj 4 j n jhandleS m 

,<ijj41 

Handles 44' 4 

J4 ‘l 44 c4 l> 4-4 jj^iaAi ^1 handles 44' GUIDE ^4 

4_lij]| jli iJajuJa jjj (4_a!ilLa 4-ajUi t4_^j] ^ill GUI L " 4 ^' J?" 

diUjlall tag 4-4^ 4^ . 1 »n GUIDE j) ‘4^' 4^4^ <_4»Vl <4 j 4 handles 

_4_*_a (_J4 (_j«a 4 aaa]1 j > aaAC- 4 j<ani*i\ 


handles = 

Figure^: ^ •, • • ^ 

Edit^: ^» * * ^ * 

UipaneP : A, •»W 
Popupmenu: V, . O A 
Pushbutton^: ^ ^• U 
Output: H •, • • n 

-4^4 4^ ‘GUI 4 4 4» . a<i handles 4^ Lr4 GUIDE j] 

llllLliaa-aj 4 n ^»1 -v \l -,j 3 4^jLoua (_j-a 4 ^ -s. I jj\l Clllflc. .Haul (_j£-ajj Clllflc. 3 AujVI (_J^ 

.^Allalll 
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A n^lll ic- Jluil \ «,A 

M-file C-4' ^4 t jjptc-ilual ( j-^4 <-44 GUIDE u] 

lAjLkjiij <_4' GUI >i_4 













Opening Function ^lHaVI Jl ■ 

e-liili J ^Ic-djuiVI IIa jl .A^Jjl] M-file *- (J^ J JjVl g-lc-.Vij.jjVI jA ^UlaVI Jl jl 

All j I dll j^JJI (_]£ gldil Jl (jl d jllj (^.ikl - ji-al] 4j jA GUI ** g J jH ^LJj^aj (jl (_Jj 3 Ja23 

4 J -N-j Ig-La (jl (jl£ lij tdUj^-all CreateFcn dUlc.-iLj jiii j (jl d 
iJjjjjj Jc. .A-gJ jli Jl ^Jdduall (JkAl (jl (Jj 3 Ailglll ^l^-a jLalV ^lliVI Jl (sl-ladail till£.^j 

(jl U£ 4(^a.jlk jd-a (j-a dl ilajt-all I Jjj jjl J dl ilajt-all g-LdV A-a-dld (jl iJaIaJ t(_Jlla]| 

.^lliaVI Jl Jl jjd GUI A^J jll jli Jajjj gliajujj 

Jlij (Jill A_Lajujj _ I 

.M-file Jj OpeningFcn *j4*l' aSUJU ^UlaVI Jl GUIDE j] 

"mygui JJjll M-file <—^1 filial Jlil Vila Jllll j-dll 

% — Executes just before mygui is made visible. 

function mygui_OpeningFcn(hObject, eventdata, handles, varargin) 

% This function has no output args, see OutputFcn. 

% hObject handle to figure 

% eventdata reserved - to be defined in b future version of 
MATLAB 

% handles structure with handles and user data (see GUIDATA) 

% varargin command line arguments to mygui (see VARARGIN) 

% Choose default command line output for mygui 
handles.output = hObject; 

% Update handles structure 
guidata(hObject, handles); 

% UIWAIT makes mygui wait for user response (see UIRESUME) 

% uiwait(handles.mygui); 


UkU <• 11 ■ .ij) _ t_j 

‘ eventdata* handleswarargin :*1^.j ajuJ i^ILj ^UlaVI Jl jl 
dlglc-doiVll A-aliH gUajujjll oIa (Jla jl ^UiaVI £jli jl .hobjectj 

.handles J) 


(j-« GUI JJjll Jl dui 111 .varargin JVk ^UlaVI Jl Jl j*VI Juuj glkjojj jjki 
Ac- jjdjAll A_u^al_kJll Jiil GUI A^J jll jli ig-UajaijS Ajj-^alkH AaaS/A jj^aLkll ^jojI ^jjll 
my_gui('Position',[ v '' » A * * ^ V *> A ^ ^>V]) ;J11 a1I Jaa^ Jc _A - *11 AaJI (Jl 

J) aj jli Jll J-a U. (ji Position jl da. (j<a- A 11 (jH-^ll J GUI a&JjII Jl 


a_i 4_jli Ajjli (JSd 4 u ^,1 A. (_jjja! (_JkH JaJjjjj jl£ 111 _ (A_jjajl_iill (Jldll j^al jk jAa.1 Ijl 

_JaJjo)jll 11 a (alAkioil j-a jldj ^J1 ^lldVI (^jH 0 Jdu (_a 1 -di jl Jllc 
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4jVl fc—JUll Sjiui .di 

jaji-lilll j>i oAA j-ojlal] (_ 4 -^l £jlj L-Jls jli t^Jjl (_j£luJ 


cjA' output j^c- < ■ jj^*3 :Handles.output = hObject • 
J£ill <ja 4 * jj 4 c5^' hObject j handles 

^^}lJl £jtj (_Jj 3 j-a Ua (_)iajLa]| jl .(GUI ^IjJI 

jl 4 ^ .Handles <j>=s : guidata (hObject, handles) • 
ls^ JF- ^ t ^ a ‘ .handles ^ 4 ' ^ t - 1 'guidata 

.handles J*=» ^ jl 

f.(4 CT& : uiwait (handles, mygui) • 

uiwait u' . : 4^'ji' (4 j j' uiresume sAc-aU 4 ^4*. 444' ^ 

. i_1^1jLa]I ^4 j^lVl Aal^ill J) (Jj^.a]L] ^AHulaI] ^ajjaJ 


£^pJI £jtj ■ 

^ 4^' (c^J 1 "'jW) CMATLAB >®Vl ji=^ cs^l £?“ u) 

Aj*_] (jl <_Jj3j 4^ Jj>^ tliaVI £jll LaAic. Aill £jll]l lAA jl .Ajilill (Jvti. UaJJ j 

jl t^HiaVI £jU (4 ^^pJl 4 a]jJ jl i. '->j 4-il ( 4 *^ 1 ^ j] . j-«VI jiajj] 4 ) 

4 aJjIj j^lVI A 1 iI»Ic..VumVI ^ajili 1 xmj oAjili ‘ _aUaj^ ^tAiaVI £jIj ^ uiwait (_g^- Al^ij 


.£J^' 

AjJlij £jll]l A-LajaL] .1 

.M-file ( 4 ! _OutputFcn * j4^' ^taJL <rI <*4 GUIDE j) 


:mygui M-file ^ jAy ^ <>• 


% — Outputs from this function are returned to the command line, 
function varargout = program^^_OutputFcn(hObject, eventdata, 
handles) 

% varargout cell array for returning output args (see 
VARARGOUT); 

% hObject handle to figure 

% eventdata reserved - to be defined in b future version of 
MATLAB 

% handles structure with handles and user data (see GUIDATA) 

% Get default command line output from handles structure 
varargout^} = handles.output; 
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f.1 l-l 1 _l_J 

. hObject ‘ eventdata ‘handles eLkmj ^ j] 

c.Uajajj _d) 

.j-®Vi (jJ) 4 j*j varargout jaj a^Jj ^Ja^j t^lLj ^jdli ^Aj j) 

'^a .varargouthandles.output ,j^». ^> 4 . j £jlj (jli (_]£dj 

ojIa*JI 4 i,^h,,'tVi ^a]| GUI QAajiLa (jjfLl JJSVI (jli 

:lwj^ <>. jaa^ .^issvi ^ handles.output 
^ijjts MATLAB ^ jj£i J cs^'j .handles.output ^ • 

.4 AAjiu^a^ jl 4 i’n 4ia, >»'i^ 

.varargout J) £^ frUajal j • 

»1 Jajgjj (j-a AAc. (_£I jpuJaAl (jl ^llalujJ I^aI , 4 jik ‘khj'Us^A (jc. SjIaC. VOrargOUt (j] 

J=li^ j cLijV . handles.output ‘^'j £ j GUIDE o\* ‘cr^'j^' d^y 
j-»Vl ^hiiuAj Varargout J) j handles ^ 

4_jl_da]| 

varargout^} = handles.output; 

CjljAl Aia^uii j jjjj j 

fLuu) ^ ^, A 

(j-a £.l_d)l <_> GUIDE <j] 

jajl^aJ! Jaj jd] dlji • 
dll jjla. aj|j3 • 

diA^. (Menu Editor 4dta]| jjaa ^hvu«lj ^jljill j^a (jjc-jiJI !A£ C5 iii <jl 

JajJrVill j^a-a dlljAl JaJ^jd (j<a jl Tools 4-ajUj (j-a 4dil£]l jjsji (_J^dA]l 

_4_ajUi]| djuLkj (_j£dll 


‘ Aa jJ _ 
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A_dLa]| 

G U | 4-ajUi JaJjd A-dlall eAA (jl^jjc. t_a u >y GUIDE j)t3 A-ajlfl «.LilJ f J^ LaAic. 

A_ajIa tAiLaJ jl jjJaH j. a 1 A_xuUj c- J)^. .A-xuliill aA^J A_«jlA £,l^^l (.Lodi dl A ^ < AAIa l_AAjc. 

diLali jl LiJadl lfr&a.l £.I^^VI eAAj .SublTlGnU 4_}jj»Jl A-ajISIIj 1 dajl t_ aj*j 4<LudidLa 

GUIDE ‘Vji Aj-luiLa]! A^ajlsll £.l_ij Aj jj LaAic. . Ia£a j ^lmluiLa A-ajlij 

\ A_JIj]| djt j\iaJI Aid jl lAAic. tAli^/iJj .GUI ^g y'j)l' A-ajlil]l Jaj^joi l fl-yAaJ ^ yl .ajJjl 

A^adlall f.l_kjjjl . ^ 

,^k 4_Ajla]| (jljic. jghj»i .New Menu SGI t5 ic. jiilla dllA j Sajaa. A-dlaj IajI .1 

.Jldll jjj La£ jl^aJl £j^a (ja A_l^)l >>n\l A a -y II 



dll ^JadA A_iiiAi]l A ^ -n. \l ^A A-aiUj]| (_yal^i. j)\ yA.1 ^jAa^atJ A-ajlall jl^ic. (^ic. jiil .k—l 

. ^jJa^all Jldll 

^j 'file' Jj Label ^ * J^l <_k^ J& .^#jUU Jag & Label 

.W^' jA\ diljAdidll jAjidi] JLaJI £jU. jijl ,'file_menu' Jj Tag 
j .A_dta]| £ jj (_j-sadll (jl^jic. Jc. (jjlLaJ ASjldC. jc. o^ldC. Label jl_ji*Jl (j) 
^IaV'uhI (jl .Aji.^»'l\l SjUtll <^A jA3j^> ^AaJLuil jl^i*Jl (_jA 1 St' ^j^Jl (_}Aa^)*J 

£jda A-dadi^ laAl-dJ ^lAaojuiV ;A_C.jiaa (aAlu^ aJL^.) default & TemOVe jdLaKlI 

AJs '\remove 1 « Jl^l lW^ Jc. .A-aKlI Ja 'aIAA (backslash (\)) JLa 
J aAadau dn*\ .A^dlall jt^i'ic. L-sjad aojLac. ja Tag cM u] .remove Jj 
.GUI J (jA '>.) J A^dtall (. j^. (_ajj3tAl 0<aLi^)j]| o^jiid 
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SuStfll J] a°L±\ .Y 

l^jjajc. ^Iluj 4_aj1I]I f.\ j^.1 ff-LJoj] (J^.1 jj-a New Menu Item sbl ^oV'uhI 

'4j.iuiL&!l 4 _ajLE]| 

New sbVI ^-b. jfoll j File jLnaij c£lbj file <—^ open «. <■ '< > >» ' .1 

ja U£ 'Untitled ^^la *jljjc. U^j& .Menu Item 



■ ^ 


'open' ‘ JHaII < saj^sJI <Lajl£ll Tag j Label u^=Jl .4-1 

(ja JSaJl ^ jU. jSjI j tTag , menu_file_open' ^j Label ^ 


.(J£joJ| ^gk Lo£ Ottilia]| ^LJj^aJjqi La- lie- .Igjlaj dll Jg-ula!! 
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; 1 lAaji tAli£^aJ 


a^. 1 iajjj tdlj .Accelerator AiiliiAll 4_aj|jj]| $. j^J ^jjLLall juia jLii^l ■ 
4-ajljj iilLaJ V jA^I A-ajIS 1I £ jiJ Ujuilia jj^J ‘ 11 lAA jli .Ctrl ^jjtLall 

ji j£-aJ j (Alaliaj ^glc. j (_jAal jC-V ^ W'i.uj j| j£^aj dllc. JjolaJI ^_y .aaJ .4_1J j^. 

. j ji .1 VL*ii J LS-^ 3 *-^ 

.Separate above this item A^ial\ * j*. jja J^li ■ 

check mark jUa^U j Vjl A-ajlall ^lia ^jj LaAic. 4-ajLaJI e-j^- I jUl-^l (jAajc.1 ■ 
.A-ajlill <1 jaJ AJiaJll a. 1UJI ^1 jbikVI j^lj dua. cthis item 


.Enable this item jl-A^U j ® j* JjV 4-ajlaJI oaa LaAic. ^ j^Jl Iaa jj£^i 

lAA ji^j IaI .Sj-a (JjV 4-ajlall ^iisi LaAic. e^^Jl lAA jLn^U jA-aAaJLoLAl] ^ajjaJ 


^AaiiuLaJI ^llalLuU V J ta j-a (JjV 4-ailii]| ^j3 Aic. LlAli j^Jiu 4-ajla]| £ j^. 


.0 ) 


)l_£Lk! 


£-a jSl j-all UsLall j^i-J (Callback elc-AluiVI) AjVn\l 4Aj| 4-^ai SjLjC. AAa. ■ 

^A A-jjAaljjaVI 4 _aja]I jlA GUI jjjiiu ^Sj IaI .4_ajIa]| e ja. 

l&A 1 j GUIDE jjij <Jj ^GUI V?-'jJ' uj^ b#Aic. .'%automatic' 

jj]| .GUI 4 ^La P-*-ul_J Tag (J^ti j-a L .' ~'a-n.*< j. jj\ \ A * ^a\l Lij j, >» \ ^fLljLajJjl 

jli GUI 4-g-^ljJI oj^ lij j .jj^>all bj^j-a (jl£ IaI tpl&AiuiVI View 

IgAjaJ jl till GUIDE 


More jj LS^" 4-ajUill ^j-^"l . ^ (_}£ jjjiii <Ai^^ < tlua, i 4 n ^»1 A \l I_jsl j-a ^i3l 


.options 
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4_iSLiJal 4-l.lmLa . V 

ciLa5 New Menu StaVI ^oVu«l t 4-iaLja] <lAjodia ^IjS c.Lijl jj^.1 ^ 

.Edit SAjAa. 4jAjudla ‘Lajlij ^tjll t (JllLall (JjAjoj .File 'CajLall $.UjJ lfrj3 


A \>u\>>n<a ^jl j5 . £ 

^)£j| lAAic. j 4-ajUi]l (_£A]I ■‘Cajlall ^3^ (<lmlm!La 4-ajlii «.LaijV 

Copy <jb J^' ls* es-^l cH 3 j^* is* .New Menu Item sbVl 


.^JjudLuiLa 4-ajUi (_jC- ojljC. 



CA^ ^' UVi _0 

4_Ajlii JaJjJd] 43^)*-a ^ajl ^3 All^/C lajlaaA ^jjJajJ (_J£jJu]| ^3 ^jjJa^all la.3aaJiII jja^i (jl 
^jA La^ 4_ajUj]| JaJ^jAi ^3 ^Jajjuo (jjjljc. (jli ^GUI .lliAA LaAic. .(_J£jAi]I 



.JSjoJLj ^jJa^a 
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❖ 


4-ajUi]| 4_i3 (_£.a]I jj-^aiaJl ^Ic. LlLaJ ~ W’i x jixiJI ^)iij LaAiC- iAjl_}jlii-a]l 4-ajl3 (_)Aa^)C. 

^3 jj^aliaJl £-a l A 'J ^ ‘ AaJ j dll_jjlia-a]l ^jl^3 t_(_j-a 4-ajlii]| j^a^a (AilS^aJ _43^)*-a 

li 


^\ 4-ajUi]| c.l_kij| _ ) 

4-ajUi JaJ^jAi ^Ic. V 4 -ajISU £.LajI Cllljjlia-all 4-ajUi ^3 (_J^ (j^ 

'. LS^-^ ^ ^I 4_ajIs <_Ll^)3tj] _(_]£joi]I 

j d£Ji]i ^ us <Ajiiii Context Menus j^' .' 

.caijaVi t> New Context Menus j^' 



| JllaJI CllLjjA^all 4 _ajIs t S^atj] TclQ AAa. j 4-ajUi]l . k—J 

yi ^ (axes_context_menu 
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t"al aII 4-ajl3 Aildal 

jii ^ ^-ili A-ajiilt *ijai *\J^y New Menu Item sbi ^dkU 

.dll Jjla. a]| 


jLlkL A-ajtall <J\ Blue background color j 

‘New Menu Item sbl j axes_context_menu 

.JidJU ja U£ 'Untitled' ^ta * jijic. 

yi (j-da (jiiL<Ji b* (_ja _dAaJi 4diii]i Tag & Label bLai _l_i 
' blue : SjUtI Tag ^ 'blue background color' OM Label 
j $kun dii jjj*j]i (JjaLj <JJ c> J^ji £jtd jjj| j background' 

.JAdVl Jlill ^ 




.Y 
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[ Ja LaJ ,a jAj jl LiJajI iili^a-J 

.Separator above this item ii> cMi ■ 

jl n-N.1 J iAUa j Vjl 4-ajliill ^!is ^aJJ LaAic. 4-ajlall £ ja. jtjlil jAajC. ■ 

*<&*]\\ 3 JUJI d±^ jbikVi .check mark this item 

.^lili 


Enable J iAUAj ijj-a 3jV 4-ajlii]| eAA ^lIsj LaAic. £ j^JI lAA jj£dl ■ 

i_]jV 4-ajlall LaAic. £ j^Jl lAA jl-ii^AJ j^Akjjjd-all ^ajjaJ La^a .thjS item 

(JjV 4-ajlall ^j 3 AaC- LiAli j^Joj 4-ajtall £ ja. 4 jt-i^ll lAA jHa2i ^al IaI _Sja 

_o jLnial ^A^Jjoia]I ^iLajjuoJ V j e ja 

<_J*- 3 ll 3 ^^ (Callback e-lc-AlluiVI) AjaVill 4 _ijlj^.V 4 j>.,Vi\I SjLa*JI AA^. ■ 
A ji.^1 jilaal A «ajq\l jli GUI jjjidj (3 1^] . Pallia]! $, jaJ (JSIjaII 

o\* 4 J^J' Iaa ;GUI jJ' 33^ .'%automatic' ^ 
<_JiLaJl ja jj£-all i._ij^jlll ^alAklajb A * ^a\l Jaada-j ^SjjLajjjl (_]£dj j GUIDE 
(j* iAj^.j>a (ji£ IaI s-Ic-aIjjVI (_>a j*j View jjli j) .GUI ^3a Tag 
■V 1 3^ d *31 GUIDE cP GUI ^Jjll uj^ ^ '\' 4 


jj ^^Ic. jiilLj 4-ajtall jaajd*a^. <_J£ JJ»~' (Alj£aJ 


lA u^. 1 All e_]2| ja ^J3l 

.More options 


ja<ai*JI £a dll_)jA^all 4_ajUi A^jlda _T 
1 iSl ja ~A-n.*' j. "1 a \ d'' jjHa. 4ajUi < fljjxjj ^ajiij (_ja 1| L ^ JA^I ;Ja3aiA]l jj^a ^3 

A A^Uaall d'I all Aajlii ^a-uJ ' J) UlContextMenu ^.u -k^i a^uji 


tv 


Tag axes jj^ 3^' 3 ^ UlContextMenu J^l' ^v. 
<_M Cv «.Ic.a 1 oj!>u aac .jail £jij3i 3^1 tGUI M-file ^ .axes^ ^ 


diU 


v 


"Lailij 




Idi umi 


jllaj LaAic- Aali c-lc-AlujI .dll jjla. <all Adill «-3^ 

".JjUull 


Tag 

TickDir 

TickDirMode 

TickLength 

E) Tightlnset 

axesl 

in 

auto 

0] [0.01; 0.025] 

[4.4 1.3081 0.615] 

axes_co ntext_m en u 

▼ 


- 


Units 

<None> 



UserData 

axes_co ntext_m en u 



S View 

[0.0 90.0] 



Visible 

on 

1 
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SbL db jJ j V MATLAB ^ H b ^ 


dilj^Sfl fLL j p.Luul ^ Y , A 

JJ c-j^Ull diljl^-aj Ail£ ^ GUIDE j) 


y~ tills'VI *jQj d AiLdaLl djljj JaJ^d AiLdal £jJajjdl dLli dlb £-a iidlljj Jaj^d AiLdal j-a 

dil J&\ Jajjd ^ijll GUI jl' ^ J] -MbJI * j4^' .opening function 

(_Jjajj]| sbl ‘die. (uitoolbar) dj|.Lj^b jbjj JLbil jl ‘ J^bll ^jjajAil 

.(uitoggletool) 

ht=uitoolbar(hObject); 


a( 

a( 

a( 


,:^)=rand(^) 
,:^)=rand(^) 
,:/)=rand(^ *) 


htt=uitoggletool(ht/CData\a/TooltipStringVHello'); 

A_lj^ald. jl _j_j£dll (_jalLa (J^a'Nj jbl (_l^-^l jajjoi j jc. SjLjc. hobjeCt £jLi ^3 

_ JjAiiil ebl Jc. iSa. jjL a^ jc- j* iilj£di CData 
AiLdalj ^eajdl o jj-a-a obi AiLdal MATLAB ^ i X b 4-li/LiLail ^eaLj^)J ^ibVI jld^a^l ^^3 

. jj£i Alj* . djljj JaJ^jb 



_A-ajl3 jjjlic. LLqj.^ w A_ajlii «. j^. jl3 r' r - V| '■ "V lb ja. L*jIj .aIjJ Abiliiil j^a-a jl 

4_4illi| jljjfr A_^_a jj J 

j£-a<all ja bljli t Addi AdlLEil ^fLilLajlijI (_j£bjj (_j^a^)*_l A-ajlail jl^jc. ^ic. jl C_maj 

jjS^ail g.1 e-dj. jjVI jli dlb _ jl^iatil (_g jima ^ic. dll»le.J lL-uVI A_a_a^)ji ^Iddi V (jl 
_A_iada S.^^jail A-ajta]l j j^.1 jj£dl ^s-ic. jl jj£dll I Ala. LjlS-a jj£Ll jl j^aJ A-ajl3 jl^ixJ 
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dlaA to file jUaJl jUialj ^AaJLuLAll ^aji J LaAiC. 4 Aj]lj]| Ojjj^a]l ^ Aja.jA]l (JliLaJl - 1 -ta.V 

.<_]*i]l Iaa jlaAV bjlia-a (jj£jjjo to file c.Ic.a1uiVI laSa Aili .copy jij^H edit A^lill 

^sAaiaij ji .(^ajLa, 4_ala ^Cjudillj Jala jj^aljji] ^ajuoJ ji AjJ ciji 4 jAa j3l 

ty ^ I- 1 * 3 *-® ‘to file «■ jaJI j£*3 ^ ji jj£*3l Copy * j?Jl Callback *1 *aU 

. jlli-a]l j k '->'•* II 

4_ajlj&]| fl£.jluj| j^» jljA Qi-J* ,<-J 

^Jj Laja A^jjajAll o jqjA'il l (jAjjaij (ji u^j to file ‘CajUH (. jaJ callback s-Ic-aI^VI ji 

| clAiUI jj jail (j jlaa-a jl ja. j-a jAa j*_i] 

[file^ath^uiputfilefaniminit.mVsave file name'); 


4_4j11]| f. Ja. jLua.1 ilyAa! ,lj 
Check ClljAa .1 111 .A-ajt£]l j ja.i j>>» \\ A.Jaai]| AilaJl ^1 jJjlu] I. \;^«a jjfl) jLliaVI ji 
*j* <-£ ls* .'ji JiJij y *«. jaJI jli <^i mark this item 

jlAi^.VI (_Ji_AiJ ji ^ini £ jaJl Ia^J «.Ic.AjjjjVI jli 4A-ajUi]l «■ ja. jlAia.1 J ^AaioLAll ^ajiL 

$.1 ja.V checked aa^Ia A-aja jawCL Iaa <J*ij <. jj£ till ^lill JHaII ^Aajj .off ji on 

; Axilla] I 


If strcmpteetlgcbo/Checked'J/on') 
set(gcbo/Checked , /off); 
else 

Set(gcbo/Checked , , , on'); 

end 


f. ja. jA ^LaJl eAA (^3 4g.1 C.aHjjjVI oAii) (jill jj^ai*Jl jAalla £a.jJjaiJ gcbo ^i-^i jl 
Ia] ) AjUalall A<aj]l Ajxj j jjJJj^aj jjjjljc. jjUL StrCITip £jH]l jl .A-ajlall 

(Uaa.) • Aj*_) iAUa I Ac. j jAiliLala tljl£ 
40 j-a (_]jV GUI 4 $ ?• I jli (sA^Aula]! LaAic- AjjjA jj£lil jjLa-all A Laa. laa j. AaJ ClLaS 111 

jblkVI jli Ia] 4A^U]I ^i check mark this item jC^VI gj* jU^-l j- 

.show axes ^1^1 
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odC- <j, i jfljjlj j CjUJaJUaJ) dJbS 

CjUlaxA^I SaLS diUli ^ £, A 

eAA ^ jdjjjo _ jldalllLl 4 t d A. ll dll_lia*-all W*i > d ji GUI A_Lajjjj jl d A £ y I jl i—llc-l jl 
4 1n uj (j<*j l-jl .GUI Adu ^3 djlildalll Aija-all dll_lla*-a]l aAl_lil] 4 j!)\j]I dll jlVI Sjli]l 
_4-i jd-all dAdas-all (Jjldij ^ j jlujl j jj jdji jj j<a c “ <1 ajjWill 
(jl j£^aJ GUI djlja*-a jdlj A^jldiLa j^jj jjaiill djl_lia3L-a j GUI ^ I jl djlja*-a (dlLlli jl 

j ‘handles Am 11 SAlj] GUI djlja*-a qA Ld jJ£dj GUIDE aAadmj jAV'u«!)ll duaijl jjj 

dllja*dl aAlj] dlU-jalll dllja*^ ji GUI dAja*d handles Adj ^l^ajLuil Idall £-Jaidi j£l 

. jjalll] Aij*-all dll iLa* dl (J-fl-N.*' jl j£^aJ UsefData A ; ‘ A d jl _ jjajll Aija-all 


GUI %*ljl diUaaui ^,H,A 

,U GUI ^ ^ I jl dlljaJL«a oAl_l3 jj 
.(JjdLall Ia& 4-aj3 j jjjjV Ldaji ^Adduil Aj| La£ .GUI dll_lia*-a£ .lia. j (JjdLa 


j jdj jl ^djll IdA jX-iLiuii 


.guidata 5 ?^' ^'Aidd. 


l_j£] 4_a.ljLa jjj J ‘ G U I A^jj jl U^dl 4_a3l ja Lajl A j jj G U I A^j jl d-ilj)a» «a jja. ( ^ 
dll_lla*-a jjdi jl jjpd Lade. 4 dl (j ^ (** v VW |j| .4 t j jl dllj^j-a dilute. Adujl 

.djUjlall (parent) ^ C£A ^ djlja*^]l ji jj ^.IijLi jjl Jljj MATLAB a$a.I j^' 

j j j jLl 4 ^ -n. I jl (dll ila» ^ jlji^j _idl3 jl (_]l ja I A-ia.j V jdLa la33 j^dajj 4 ^ -n. I jl dll j la* ^ jl 
jill 4 jidl j^jj] SaIc. j^J^j A ^ ■n.I^II d ll lla* jli ijii -'ll I^J _SJ^^.^a]| 4 ^ -n. I jjll d ll iLa* ^ 

_dlji Lail£ Ij V j=k (■ didaJ jl Igj ^ilalldi 

. Jl ^ dV I (jllLall d ll jJa* ^l 4_Al!)La]| 4 ^ -n. I jjll j (jiiLajll jj ja-a -ijj A ^ 1 jl dll jJa« ^ jl 


: GUIDE j GUI A^ljil diUia^ (Y 
^ ‘handles a^j ^ <^Vj guidata ( jjjl AJ j J l Jidu j GUIDE j) 

(jallLall jajJajj handles A mil ji (“ n-x. t<(UidLuol (_]£J la 1 1 ^ jjji cJ^dj j jdl Addl 

.GUI A^akljll (j dlLij^dl (_J£] 

JJC. Jjada (j aJiLli] guidata al-ddjjl V Ajli ‘GUIDE al-ddjaiLl Adn-all dllg_ 2 klj]l 
jl dli^lj ^UilUj handle A-di jj (_d£j ji jSj Ajli dlli diki lil .handles Adj 

jada jjaill Aijx^all d ll da* «ail dl^ldlll GUI A^^l jl dlLlIaat-a ^Idddul dl ji du£ lil _jajtj 

Adj j] I j j l >.'( j| Ajj jill J jaJl dlldaa <all jjdj jl tilde. (. la-l Ajli dlUlc-A'ix.iVI 

.handles 
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handles Jj (V 

: GUIDE J Jaj^.J jj di Jli j ‘handles Jj Jj AiLJaV 

j Jllbl (Jjj > u ^_ic. _4_m]| , _il l_al l >dl AdJ JLJ] bajS - 

handles.number_errors= *; 

. ji-all JJ* Ji J j handles JJI Jj number_errors lJJ' <-Ldi 


.dl jJaJtail (jj^dl (Jlj]l j*VI ^ad 


^ U.'l 


guidata(hObject, handles) 

(_j£jd o^J^aj ~*j I JJ 4_jli _ f.l c. JiL ,VI 1 a lit *< Jill 4 ’^‘s /'ll aJiLa hObjeCt (j_Jj UaAic. 

_ f.l f-.V'. .'I (_]£j ^fLilLajJjl 


GUIDE t>JJ M-file^ JGUI JJJ jJ(* 

4-iiJb ^jb (Jlaj GUI JJ J dl jli ‘M-file *■ <1*1 JJI GUIDE J 

: JjJ (*j t>j handles JJ J^l .handles 
lJ' handles.when Jjll <-*.JS^Jl o^aii handles JJ j' o^J' ■ 

.'now 1 JJ 

bd JAXJ (JllLaJl li& .handles <—JJaJ jmMI dj ‘GUI J elc-duil ■ 
.handles JJ jJJ V 4-&Jj ‘'later 1 Jj handles.when 
handles.when-later 1 ; 

; j*Vb handles JJ sjj»J jja. ■ 


Guidata(hObject, handles) 

4_jj£-J] jjfb ‘<ilc. dull j_j£ Jj ^JjjLajjjl (J£jd jj*J <_JI hObjeCt (j 

sJaiJl J Ig'oVi jll dil(jli t handles JJ jjb J bl . c.lc.AdiVI 1 g 1»d Jli 

i Xludl bLlLulSl 


Multipages GUI forms bJJj ^ ^bJ 4 j-a 1 ®> A 

master ^LoJ LjaJj i a qli j,q GUI bJ(JH aI! 

£>AxJ g(jj 


- handles 

jjjd j! 4 jjj (> Juj J] j 4 handles : (structure) Jj GUI Jj^j Jj j JSi 

guidata jalilVluil j£d d 11 oAA 
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GET HANDLES ixi 

h=guidata (gui_reference); 

SET HANDLES -L^a o-A-* 1*1 
guidata (gui_reference,h); 


lj& i gui A! jyA lAs ^jA A gui_reference 

i I ^ i i ^ 11 _ « rr ■■■ 1 \*» . . .1 « _ _rt« > aC 


gui_reference=guP; 

- Creating Slide Pages 

. (GUP .m and GUlTm) ^guis oAAj *'-A? ^ - 

CjUj 1£JI 1 i.a (J£ ^.daj 

- two edit box : ediD , editT 

- two pushbutton : pushbutton^ with title Next , pushbutton^ with 
title Previous. 

; guj (_]£ i_iji/itu 4 Ac. ^ya (jVI 

next and prev 

1 ‘iljuj,jL du4 (jA' uA>A' lS^ OpeningFcn A ^5 

gui > ,guP 

function guP_OpeningFcn(hObject, eventdata, handles, varargin) 
% This function has no output args, see OutputFcn. 

% hObject handle to figure 

% eventdata reserved - to be defined in a future version of 
MATLAB 

% handles structure with handles and user data (see GUIDATA) 
% varargin command line arguments to gui''' (see VARARGIN) 

% Choose default command line output for gui^ 
handles.output = hObject; 
handles.nextA; 
handles.prevA; 

% Update handles structure 
guidata(hObject, handles); 
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<^]j pushbutton ^callback u^' - 

4 nlQ< 


function pushbutton ^_Callback(hObject, eventdata, handles) 

% hObject handle to pushbutton^ (see GCBO) 

% eventdata reserved - to be defined in a future version of 
MATLAB 

% handles structure with handles and user data (see GUIDATA) 
set(handles.next,’visible’,’on'); 
set(handles.output,'visible',’off); 

; 4JLLJ1 LUi push button ^_ca 11 back eM t>j - 

function pushbutton^_Callback(hObject, eventdata, handles) 

% hObject handle to pushbutton^ (see GCBO) 

% eventdata reserved - to be defined in a future version of 
MATLAB 

% handles structure with handles and user data (see GUIDATA) 
set(handles.prev,'visible','on'); 
set(handles.output,'visible',’off); 


- Creating Master Slide 

‘ (guio.fig ) j start u 1 jmv? pushbutton W) gui ^ - 

. guio.m *— 

: j j<4l j t guiOpeningFcn ^>41 c !4 a jVl - 

function gui*_OpeningFcn(hObject, eventdata, handles, varargin) 
% This function has no output args, see OutputFcn. 

% hObject handle to figure 

% eventdata reserved - to be defined in a future version of 
MATLAB 

% handles structure with handles and user data (see GUIDATA) 
% varargin command line arguments to untitled (see VARARGIN) 

% Choose default command line output for untitled 
handles.output = hObject; 


% Update handles structure 
guidata(hObject, handles); 
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4_i3 y.l r~. Vi,,'Vt li& ^3 


% Choose default command line output for guio 
handles.output = hObject; 

handles.s^=guM; 
handles.s^=gui^; 

h ^ =guidata(handles.s ^); 
hVnext=handles.s^; 
h Vprev=hObject; 
guidata(handles.s^ ,h^); 

h^=guidata(handles.s^); 
h^.next=h Object; 
h^.prev=handles.s^; 
guidata(handles.s^,h^); 

% Update handles structure 
guidata(hObject, handles); 
handles.output; 

%set(handles.output,'Visible',’off); 
set(handles.sVvisible','off); 
set(handles.s^, 'visible', 'off'); 
guidata(hObject,handles); 


j handles.ji > cii!aia.j gui^ j guP j&l t lsj* 

. handles. 

s ^ (slide ^ 4 _JIj Ujjoi! __ Cy*j 

. s^(slide J oiib jt s^ -S mastergui 
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handles.sl=guil; 
handles. s2-gui2; 


hl=guidata{handles.sl}; 


h2=guidata (handles.s2); 




. slide ^ jJI *laa>y start button jj c]i\ 

: <JU]| jkuiS/l gui * .m ^ pushbutton ^Callback ^-iuA>i aLL^ Ua 

set(handles.output,'visible',’off); 
set(handles.sVvisible','on'); 
set(handles.s^,'visible',’off); 

. gui handles.output: u' - 



- Final Touch: Processing your data 

sY _I (jV a^ya 4^sJu*=JI ^gj] _ _ J-mu Clijl LaiiJ 

Ajjj La£ 1^-al^aJLujl (j«a (jSumlj ClsULlJ! (JS. ^a-\l liA i 4...u.ui‘i^)]' 4 (TiaSterpage 

t Ig.Aa a u ^gJI i editboxes 4jjjUI 4juj^I ^li J^\ a <n>. i (j! Ajj) .. JUlall JiLui ^gic. 

. editboxes -5' o^> s^>a]l guiY j guP ^ <jj^i 
‘ Result u'jmv? Editbox ‘ Submit pushbutton _>■' jj 
. Submit_caiiback J* ^j£ j ‘ masterpage J' 

4=>iu^all ^gjj La-iic. Submit button adji Jj£i <jV V 

\ t_it joiaJI -_ ^£. IjiA 

h ^ =guidata(handles.s ^); 
a^=get(h Vedit^, 'string'); 
a^=get(hP .editVstring'); 
h^=guidata(handles.s^); 
a^“=get(h^ .edit > ,'string') ; 
a*=get(hTeditVstring'); 

a=str^ num(a^)+str^num(a^)+str^num(a^)+str > inum(a^); 
set(handles.result, 'string', a); 

(_JSlAoJ guj (JSjs 4jjg joiJ tilajljA j Astj (jl lilJ l^ji 4_iuUjj]l 4_ajL^all o^jli 
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( jim-iimnll 


y kijll 9 JAlloJb ^aill 


. 4icyuil dJkSfjJI go bjjJI © 
. <ij1.nl,mil £ jfiljJl go kijll © 
. 4jjAoll Cila^oJI go bjjil • 

P 

.tmtool £|j| • 

.Arduino 9 I 19 J j|H ® 





^ ialaiu 

Controlling with Parallel Port 

‘La.&a \ , \ * 


d3 ^Ii]l * JJ» >.tail £Jjl_dall ^3 Aj 4-aldd!ijail A]^_ud] lc.jjd _jA ( ^C.^)ii]l diLall d*_l 

s * 

jl dlJ ^ 4_a^*j dlLiLlJ (Jlddlj diLall IdA Li] dua. i (JjLLall ^3 dill 

la^lad £jjl ^^Ic. IdA (_£_j2kJ LaS t 4_laaJ I ^^3 du l Y (_)da^)aiJ 4-a^aj 

4_a.^] ^_3 diLail IdA dAl_dl I_lluil i.lie. I ^3j t dll iLa*«aJI JdLnl Jajia^. jjLaj j ^JLa. la^Laa 

.(male or Female) ^ °pin D-type j* 'j^' j^Vl £>11 j ^ikJI daldll 

^-l^iVLl ^Sdi]| jl AjjjjIiS]! dll^ldl ^a^ad]l <_JlLo j^-aVI d)"® LS^ did]I IdA t _ LlajJ d3j 

^ 3 j PIC/Atmel ‘■" i 7 *- |»^aj]| ^^3 a dad i nl LaS t oda*-all jjc. ^aiai]l j dllS^a-ai] A aVd ^ll 

AdajVl 


^jisil &*JI t,> * 


o^)3j!La]l A_iiLaii]l dld]| ^^Jl AiLlaVLl -laaJI (j£jj Jais ^^)dl] AjI^jJ 4_*_iLla]| AjI^jJ j /' •» ’' 

la^Jaa. A*_di (_jc- lAddc. <_]£) V J 4^al .^»^\l 1-ijjt-i^ ^ya djdail dllilLg-ili 4_La3j ^jLa-aS 

( ilj^all 4_*_lL]a]l (_]j^a^a ^3 Ja^iaaJI ^ jj4 ^LilajJ (_]£d]l j ^ jLda Ajtljl j (_]dl"d A j. nd 

.D tj& (_j-a ki Y 0 


Hardware 

Inverted 

Register 

Direction 

In/out 

Pin 
No CD- 
Type To) 

Yes 

Control 

In/Out 

l 


Data 

Out 

Y 


Data 

Out 

T 


Data 

Out 

l 


Data 

Out 

0 


Data 

Out 

~\ 


Data 

Out 

V 


Data 

Out 

A 


Data 

Out 

•Y 


Status 

In 

l ♦ 
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Yes 

Status 

In 

I ) 


Status 

In 

)r 


Status 

In 

)T 

Yes 

Control 

In/Out 

)l 


Status 

In 

)o 


Control 

In/Out 

n 

Yes 

Control 

In/Out 

w 



Gnd 

> 

i 

-t 

o 


CO 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

56 

57 

S5 

S4 


2 


3 


fj 


6 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


Cl 

S3 

C2 

C3 

Gnd 

Gnd 

Gnd 

Gnd 

Gnd 

Gnd 

Gnd 

Gnd 


D : Data (in,out) - C : Control - S : Status - Gnd : Ground 


J (jAJ jjjAjll 1 ilS-AJ eA^Jj 


L_£dlAll Aixuj) jj jill! aUsJIj V* t \ « 


4 jl-o (_£.a]I AlLall t_ 


» dio=digitalio(' parallel', ^) 


in 










































L_n£j ^jC-^jalill laLall LiA jAj Aalall ^jjjI i.u£j 3 ^g-aSjll Aalall digitaIio ^<aj\»*i\l jl 

.LPT^ ^ Ilaj LPT^ j' LP"P <_sl j 

Uj^AJj (»i (_J^.A (^-A Ja LgjL j*jJ LgptiaJ (_J^.jVI AjAHi Lille- Aalall A*J 

| Ajltill Hajlalill (JVH. (j-a LUai ^sLliill 


» addline(dio,[*:V],'out') 


jp i_l!/LlLall ^3 i,S^J ^ j^“ (_l^jL£ ^ y L>° (_l^jVI (J 3ti >. 1 *—Lall A Aj\»'i\l eAA (jl (Hu 

.V J! - 

• Of ) ^ \)» -a <Laj3 ^ jHi (ji tjAjI J^J (jVlj ^ jHlI A-l.W'n LlaS ojpVI ajlrlll (_^3 

| 4_ilLill Hajixlll (Ja»‘u>i ] (ji VI Lille. LaS (_1 ^.jVI eAA (j-a 


» putvalue(dio,p ^ ^ • * * *]) 

l^p (jl (jVI tjAjl Ia] -C5 e. jilll Aalall (j-a Aj^)j (^jlll A .ajqll Lp^pl A3 (jj£i AiL^Jall eA^-l 
Lg-la Sc.ljill Ajjj (^jlll (_J^jVI AjAHi AaJ iAUAj 4_llLill *Lajl*ulLl iAUa 11 j£.^i3 La jLgp (j-a HLliaaua 


» getvalue(dio) 


; ^IjlVI ^aLi^jj ■ 

^l_pVll ^t-aLi^)J j-1^Li L_UJ LUaIj (_l-a^ ^}-al JLIaJj ^l^p] j_j£ Ajc. HlLajlatJ 4_lLi£ (jl 
) m-file HlLliaauall ^l^pV j_l^LS £t-aLi^)J L.li^luij JLIaVJ jHlj 


function c=out(a,n) 
dio=digitalio('paraller,’i); 
addline(dio,a,'out'); 
putvalue(dio,n); 

ji (jjH 1 a d^.Aij L^iic. 0 ijiHii ajjj ^i jVi ^ji: a o 

.J-jVi 

.(^Lull ji (_5 ^jL*JI (j£jailLi I^JLIaI Ali^-ajj Lgpl^pl Ajjli ^^lill HiLiLull ; n o 


; JLIaVI ^t-aLi__)j ■ 


| <1HAa 1I HlLliaauall ee.ljiil jit ^^iLill £t-al_i^}jll 


function c=in(a) 
dio=digitalio('paraller, i); 
addline(dio,a, , in'); 
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getvalue(dio); 


Mila i , \ * 

(Y)Jti- ■ 

Ailll Of-LiJalj ^ — Y ^ (__j.ll aIjj^^^a dl.ll] (jLail o^Ljalj ^dill 

^J| Allll f- k AaJj 4 _iiIaJ 

funcion flash^(a) 
for i=^ :a 
for t=*;V 
c=^ A t 

out([*:V],c) 
pause(*» *°) 
end 
end 

out([*;V], *) 

Jais ^jA g.1 C. V' 1 tiVI ol llaa^.j ULLuj ol ' (_£,i]| OLlt 0 aLi^)J 1 nr. V' . .il 0 <alj^}jll I.AA 

_djlj ; l*lLall jl (_J^a]I ji.gl £a ^laU^II ^ujI 

j_j£ (_ji AjjUjII lIlC-Vl 1 _ ' V (_j£l t J-1*1 a]| 1 ialaJLml dl^>A A Ac. ; a 

i^ya 


q ^1*1^11 ^jjUiill (Jjjdlll 

C 

t 

.Y 


* 

.W 

Y 

Y 

•«•«•*«• 

1 

Y 

******** 

A 

r 

•••*•••• 

^ n 

£ 

* *'. 

y“y 

0 

o. 

M 

n 

^. 

) Y A 

V 


jAkUill Aj^j 4_uIj <1 AAgJia 4_iilli]| 4 jA^.Ij (_^La j jjaIj A xulaLi ^A pSUSe ^ aiIimII (jl 

.dlAjUl (^jic- dl jjj3m\I laaJli 
_^alj^)jll frl^-jl A*J dlAlill £Aa^. filial (_J^i (_^A ^la1_j^)j 1I (_^3 S^dVI 4-Ali*lillj 


function flash ^ (a) 


■ 4_1jIj <A Q U» i 

; (_^11j11£ 0aU^}j 1I (j^Aj 
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for i=i :a 
for t=^ ;A 

h=zerosP‘ A ); 

h(t)=v 

out([*:V],h) 
pause(*» *°) 
end 
end 

out([*:V],*) 

e4A dJ (Jj^jdl ^aJJ <_]£ Jj^alic. (jLaJ (_j-a ^ L ^sJ Id ^9 

dill (_jc- j&j IdJ j jlaj^aVI 


(Y)Jli. ■ 

dll All] 1 o«.ljJal (_jC- ^jl£ll Ji till ^^11 Sdljiall 4_ljjaJtll jld-VI (J-l^jdll ^aLi^)J 

function flash ^ (a) 
for i=i :a 
for t=> : >r oo 
out([ *: v ],t) 
pause(*> *°) 
end 
end 

out([*:V],*) 

.<_£jdc. (Jdd Id Jld-iVl (jl 


function flash(a) 
for i=i :a 

out([‘:V],too) 

pause(* ,v°) 

out([*: y ],[* 'i • • • • 'i •]) 
pause(* ,v°) 

out([-:v],[- . i . . i . .]) 
pause(* J°) 

0Ut([‘ :V ],[* * * 'i ^ * * *]) 

pause(* ^ °) 
end 

out([*:V],*) 


(r) jn. ■ 

(jJJ U^J^' (_j-a dlldlll oc-ldalj 
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Controlling with Serial Port 


4u*SLa 0 t \ « 

4 jc-^aS]| diVl 

JflUll (J^jla aLiA jlj^ aAjAa_aj I As. » j;» i^-1ll_il_lj]l <-J^j AiLma (_j^j lAa. 4_lllc. (_Jil]l Ac. 

4_Jlc. 4 aK\l jj Jallll ~ - n. n jj| LaS t dlljLuLA]l ^Ic. ^^Jlc. ^ ]*> L Aaj c"A» >>i (_J£jjjIi 

.^SjLujyi ejjadli 4_^_m]l_Jj 
4 llmluil]| 


AjJa 


la^iuu 


As 4_Jlc- 4_C.l_LaJ jllLallj ^4_ic-jidl j ' £jmjl (JjLlaj ^^Ic. 4_iLuAjjii]l lL 'V' t.all VI 

_4 InjJa 4 aK\l ^JUilLjj jjjtj^a JaLill ^aaj SjJjS dlliLuiAl dlLiLlJl <_Jiijj ^Lia-iJa 


A_UjjLuiI ^ * 

; Clial jIaII diVC^aliVI ■ 

,((_j-aljjl] La jA ^^aLjal lr*t^ <_JaVI ^^Ic- (jj^vL 

_AAjS]Lj <LaVc- LgJ (_Jil]| 4_C.Jjai -Y 
; Ajfll jla^l dVL^iVI - 
-( ^iljAaj dialJj -La. V 

Frame <j£ <-*d^k t> t>' j^' ^ 


ASCII “A” 0x41 


idle 

-- 


9600,8N1 




-*i idle 




— Cl f*l 

t 

>r, 


r- 

1 

• 

£. • 

<-S | 


X * 

1 X 

£ £ x 

Si 

r 

r 

X 

/ 1 




1 1 

1 1 




1 

-* 


*~l f 

it (ffl 9600 hps = 

l/'9600 th 

see 



• 


aUuVI c 5 ^' J^iVI Half-Duplex ■ 
aUJV! ^Uj JU^jVI Full-Duplex ■ 


i (j| (jSaJiilJ (j-aaiil AilaJI eAA ^AadaL j Parity Bit ^AjlauVI AjLk. 

;aAc- (jLajJal (JjaIula]! Lg^aAalLailj (Jjjj^aII 4jld ^Jt>j ,®/o® * Ajjaiil r' Li-. VI 

■ JjjJU. (Jjai^j-all dlAj]! ^ dllA^l^j]l AA*J 4_ljLi_lVI 4_iLa. CllLa^i*-a]| ^LljJa 
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j_j (Jjujj-all duLJl ^3 33 c. (jl£ I j) ^)L^a A ,ajq\l lilLaJ j EV 3 n ls~^J _3 

_ ^ 1 g~i<aVI J 

(_£j^)3 diAJl ^^3 33 c. (jlS lit jix^ 4_Aiall 4_jl_iJl t^lLaii | Odd L “ 

, ^ 1 g i«a;q 3 Vlj 


; (|\|) i—aja^a (J£l ditull 33c. ■ 

; o3jJL2>.j ( A bits ) ajjjjJalb (Jjj 

^JLjal i jLi) cjj ^ bit * 0 bits -> ^ bits 


Stop Bit I_a3j^i i-u ■ 

l3& (jjfLa (jl j (jl (jfLaJj (JLujjVI 4_i1aC. (Jjq‘nn<a\l 

.( ^ bit or ^ >° bits or ^ bits) 


Jiall 4x.Baud Rate 

(jL-^aj! Irs a3a.lj A-illli JVLk aIlu^aII Cjllil! 33c- 


r.. -> n ©\ ** bps 

ClJ Jl^jV f j^Ul Q^jl\Bit T i me = 


) 


Aujliillj CjIjjUII 33 c. Byte- 


Baud Rate 
Baud Rate 


\ 3iia]l 1 i)t*u ■ 



1 2 3 4 S 

ttm 

• u o 

• • ft ft 


6 7 8 9 
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(uQaiVt ULiUaj — COM ^iw^Lall JaIaII) 


Pin 

Name 

Direction 

Function 

Description 

1 

<4 

CD 

In 

Control 

Carrier Detect 

2 

RXD 

In 

Data 

Receive Data 

3 

TXD 

Out 

Data 

Transmit Data 

4 

DTK 

Out 

Control 

Data Terminal Ready 

5 

GND 

— 

Ground 

System Ground 

6 

DSK 

In 

Control 

Data Set Ready 

7 

RTS 

Out 

Control 

Request to Send 

8 

CTS 

In 

Control 

Clear to Send 

9 

R! 

In 

Control 



dljAall 4j li&j RS-'VV'Y (Jl j^jjVI ^Ic. ^lmlmill did I Aadt-l 

_(_j-al^La C ^^jAjuaLujJ (jLdil (Jj£jJj^)J d 

.(^dJldU l_l5j ^1) ASCII j ±*jj ^Aumj -Y 

_^4lLLa dl_lia*_a Aic. lad <_}«a3LJ -V 

\ ^Jti j lad Cj^Ij ^sAdjoil -1 

Jj£i^ : Rx 

j* : Cx 

yr^j' : GRD 

; LliUjlud-a 

(•) -» +r v ~+Yo v 
(>) ^ _r v ~-vo v 
( Sj^)*-a JJC. (_g jJjud^a -r v ~+r v 


.TTL dl jli £-a <_J-a\_atIlil £lladd] j}jj^ a ^lid 
idJi Id- j jAlal ^Ijd • * jj^asll -ial^sY ®+ jjldLl V ^_j-ajua-all (_J-a^.^Ul jJjli 

.lilall 

■ ylutluiUl jjfr J1 ^ad j jLmjVI frJadd 

_((_jjAl_dlj jl — Adj oldllj^ (_]1 _ujjVI -la-aj d 

.(dd — duA — duV — dd) dldll 11c -Y 

_(Jl_u:jVI Jjji -V 

Parity Bit 4-uW^' -* 

Stop Bit ^Sj^l did 11 c -0 










UART uijJa (jA AoIaIJj^U) S j&Uil V, \ * 

UART : Universal Asynchronous Receiver and Transmitter Interface. 

I £ 1 IAiaj 4 ■t'lV'Vl ^3 LoIa^ILujI ^lmL. alill (JLb-ajVI (y a oASl ill oAA j 

TTL (_3^aA-a JjSj l ^_a 3 4 jaJaAall diLjj)*U«<a\l (_jl VI RS _ ^Tf £-a LaLaj (JjsljJ 

_4 T ,.\. i' ill oASl *'\1 /jjjj ^^Ludiuu]! AflLall (_jjj i-* j. n 4_A-)V-a]l j JjjaAJI dll jU a ^*' i d AUaSj 


FRAME 


St 0 1 

1 1 2 

i 3 i 4 

[5] . 

[6] < 

[7] • 

(8) 

• [P] Spl [Sp2] 


RSY VY <> (jAj ^1 (jAj 4-ajV-a]! <_l^i (j-a MAX^TY 4_Lal£lLa]l S^IaII ^AVi>«*i 

.TTL 
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• Serial 


jb 4aa*aj A\ ( ^luiluuil jHaSL ^Vill A, ^ * 


(Jl ijA lAA - 

AiLall ^aAC- (_Jl_a. ^^3 ( ^.Lla^.1 (_jjA LajA (_J»a*J - 

|^A j ‘ "■■]| £jlli]| lAA Aj*_) - 

Serial Port Object: Serial-COM^ 

Communication Settings 
Port: COIN/H 

BaudRate: ^ • * 

Terminator: 'LF' 

Communication State 
Status: closed 

RecordStatus: off 

Read/Write State 
TransferStatus: idle 
BytesAvailable: 

ValuesReceived: 

ValuesSent: 

ilk ^ 4_lLaiLaii]l oA3U]l (jl ^ya V - 

AiLa Aj’uii lAA LuolJ dip, i i_l^\jLall ^3 ^gAjaiL .iH AiLa «.1 _uojI (_jc- J jj.ui.a Ia& 

^}L.I (_Jj 3 (_j-a LoA^JIula (jl£ jl A^j^^a JJC- AiLall (_]l^ AAa^all AiLall <_Tal*i 

£jlj ^IAaJLuAj 4jt-a (Jl ■ .ojV' 0-alj^)J (_j£-aA) (_ji3 

Obj=serial('port') 

Obj^seriaK'port'/propertyName^PropertyValue,...) 


'Port' ; Aiiall ^jjjI 

propertyName : ^1 

PropertyValue : ^ 

■ Lsh ^ ^ JjA*L]l (j^AJ j 

» set(s/baudrate' ; ^A. .); 

» s.baudrate=*A. .; 

; Lai oA3lj]l elLojl Ale- -J-^M . \1 j o^jLuLLa liiijaJ 

» s^seriaK'com^'/baudrate'^A. .); 
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» get(s/baudrate'); 
ans = *A» • 

» s.baudrate 
ans = *A»• 


; (JliLa 

s=serial('corrO') 
get(s,{Type'/Name'/Porf}) 
ans = 

'serial' 'serial-corn^' 'com^' 


• fopen 

jj ^L^alLa ALt^j j-a ^lmltall! -liLall 

; ^AaJLaij Aa. jjiail A A*, i >»^U 4a\» 4it,>i *ll jx o^sl ~i\i aJL^. 

» fopen(s) 

\ AjIj£ j-a A_AjudluLi]l eisLiU AlLaJl 11^ ' *'^ j 

» s.Statues 
ans = open 


fopen(obj) 

aJVI £<a Jjuaajll 1-iAJ AjLj£JIj oeljall (j,a jS,a'n jl <_Jj 3 ; obj 

\ Obj "’' r - (-lua. i jfcjUll I^A 

_4 ii jjqj ^jiJl jl ^3 dlLajIa-all - ) 

.SjALi.j Ajs-jai* Igjl Cff lt JaAjJaJ (statues) aJ^sJI -t 

j L \l _V 


(ByeAvailable - ValueReceived - ValueSent and Bytestooutpu) 


(Jl j. «a jV I 0j3 <_Jj3 IaAjA^j 


( * ) A-aiall Aktj 

laa3 a£.ljiiii lgj| ftl n iV'l j£\ j ^"1 » ^->-v ll j>»» j lilliA 

axj Iaaja^j <._ liiliAj fopen ^uiu 


• fclose 


Fclose(obj) 


.(iilall tjplftj) AiVI JL^VI 
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: obj Jl^ 

£jlll AjAa. j-a (Jl 1 ^ 3 jV' oAIc. 1 jSaJj jjjliiaj A_llaJl Aj-nala jli ^lad (Jl 1 diV 1 ^JaS ^»J Jla. ^^i 

.jLdiVI 

• diljUyi JLuajj fwrite , fprintf 

^ajill ^ s JjjdLaLl]l Aiiall dl-lias-all j<a (jl AjIjS £t-aljjJ (Jl/la. j-a j^<a } 

fwrite & fprintf ovi, jj 4 SAAa-a Aid j Adl*Jl j 4 4 ^..^-.\i 4 4jaj^ ^\i 4 ^LajUj]! 

_iA 1 ]a (Jaj j-a 

| £jtj]| ^Aaid Adlc. jl 4 -s. '-s. l ^ 4 _iLjS] 

» fwrite(s ; vector_array/precision'); 

: (jjSU AAad precision -Jl - 
int^ - int^ - floats - float* 1 i - uint^ - char 

] £jtj]| ^sAadii ^4 4_}3ja-a ^aJ3 AjIjS] 

» fwrite(s/string'); 

^jU]| ^lAkioil (j£-ajj fprintf ! 4^ L a j' ^ <&ll ajUSI 

» fprintf(s/string'); 

| ^jjjjAjVI A •v <a JJJ 4 ,^U 4 Id ^ 

SasUH jjc. ^-LAdll JLuojVI d>° print £jdiJI ^Aaid V j println £jUJl <dkU 

_L_L/ljLaI] ^jil jAjV I d>® A_iLjdLuii]l 

• caI jLSVl JbSiua) fscanf ,fread 

; djLiL*-all Sc.lji] fscanf ^jIjJI ^AaHuij 

» fscanf(s); 

_AjAa. jluad] jjaJ dljLnll AilS ^jlllll lAA IjiL j 

jVI <-M t> print £jdill t> Vaj jLajVI a^jj yi println £jdill f'Addl ^ cSJaJj - 

_i_J^\jLal] ^jjjAjVl (j® AjLiLdl oAaUll jjc. 4_jiuiluijJI 
^3 dil jjiJLaS Igd jaj j 4 » n ^ JjdsV dULnll Jj^jad Idlali t_i^/ljLa]l ~ jj l j AaijUI oA^jj 

.<_£L 3 UI 

jjlaj 1* v W n .i 4 ^ 4 _lLudiiuii]l oASlill JJC. i_J^\jLai] I j£j dLa^lat-a lilliA jj^-J V LaAjc-j 

_^txlj jjJJ 

^LAdll Aaiail byteAvailable a-l-^Is. j-aaij Jjla. j-a ^alijjl] jJaCi dijAa. ^ jS^j 

_ ( _ s -IaaJ jJSd 

If ByteAvailable > * 

Data=fscanf(s); 

end 
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^1) V aJLsJI oa* j£Jj fscanf ^ fread £j 1^' l^aJ o^j - 

La£ (illj AjAa-JJ LjA) c^Ua ^L)ii]l L . '~>J J (J^^ A»jt^» Jjl>»*V dAjLnJl 

» fread(s,size/precision') 


• Delete & fclose 

.4j\m\),>n\l oiaUll (jjVle) (Jsk.1 (j-a fclose ^AalLau 

» fclose(s) 

| £jlli]| j!)Lk (j-a ( ^ s JjjdiuLl]l -lii-alLj (_)-£al_iJl (jllSJl t_ aAa. 

» delete(s) 

SiaUll £-a i_]£Lala 4.^.1 jAoi lilli VI j dA .Ja*-all (J^Ljj £.l_g_]l j A.^liS Axj Jlilall jVel LajJ 

J-lAa-a l -A'VI aJjL^_4 --'.C- AjIuAjou]! 

■ cl (jjJ CjULiJI AjL&a ^, \ * 

S^AIilLj ^lili-a jaAii L_aAa. ^aJJ La£ di-ia. i A-ajVJl (buffet) Oj^l^l A3 Aj JAa. 

.ll)Aa-a l^J AjLj£]I Ajjla-a j IgjVHal (je 

Set(s/BufferSizeV * * i ) 

s.BufferSize=1 * ^ *; 

^a£^4-a]l (j-a djULnll (Jill (JAl- 8 £-a t_lVljLa]l dllll_n]l <_Jiil (jAt-a (jjLujJJ (jl <■ - la. < 

.(Baudrate) jjjjJjVI) 

j)£-aJ j (j jj-^ (J£AuJ L-L/HLall £-a AjiudLau]! SilsLiJl jJC dllll_lj]l JLSU j (JLujjI ^aJJ 

■ (jj*jlj]| (_JV-^ (j-a AljALud-all J Alui^-all CllllLlJl AlLa. 3 

ValuesSent & ValuesReceived 

■ 4 n A ll (J jLi. (j-a tllllUJl (J.lljj (jLal^l (j-a ^lj]l (j£-aJ 

TransferStatus 

£jUJl ^ajL V (jJA. (^gi <—llilull (JjljJ Ale jiuuj (_jl Ajajj £j-aJ fprjntf ^Ull - 

.tillA fwrite 


: p) J15- 

tiilii j Atmega^ ^£^iLa]| j l-l^U^JI (jjj iajjil lajjau (JL-all j^j l^ja 

L_lVHLaJI (_g3 A ^ jjH AAliil (j-a _j^)lra .^ ojLaiVI ^^4-all (_JjaLuaJ dl^j^-aJ ^-^lil] 

_^I^}^VI j-aljl ^jlA 1 -aI 4_ilc. (^jiii-all (Jl 1 -alVI (J^£jjj^)j (_g-lc. «.llj j A_iLudliuii]l a^Lill jJC 

; (j;j"' 

^-^li-all j A \l ^ -n. Jl Jj£Jl 

l—lVliLall (j-a -lilallj -«jJI Jj£J| 
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<*JalL<JLj Codevision aJojujI^j ^ViaII ^aU^j 

\ L ^~* J^ _jA LaS (_j-al jia^Ul J i* ojVI J A 

11 USART Receiver interrupt service routine 
interrupt [USART_RXC] void usart_rx_isr(void) 

{ 

char status,data; 
status=UCSRA; 
data=UDR; 
while( ^) 

{ 

if (data=='a') 

{ 


PORTB = * bO • * •; 
delay_msp * *); 
PORTB = * b * ^ • *; 


delay_msp * *); 
PORTB= * b * O 
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delay_msp * *); 
PORTB= * b * * * >; 
delay_msp * *); 

} 

if (data=='b') 

{ 

PORTB = * b^ * * * 
delay_ms(^ * *); 
PORTB= * b* ^ * *; 
delay_ms(^ * *); 
PORTB = * b * * ^ * 
delay_ms(^ • *); 
PORTB= * b** * V 
delay_ms(^ * *); 

} 

if (data=='c') 

{ 

PORTB = * b^ • • • 
delay_ms(T* •); 
PORTB= * b* ^ • *; 
delay_ms(T* •); 
PORTB = * b * * ^ * 
delay_ms(T* •); 
PORTB= * b** * V 
delay_ms(T* •); 


} 

if (data=='d') 

{ 

PORTB = * b * • • ^ 
delay_msp • *); 
PORTB = * b * • ^ • 
delay_msp * *); 
PORTB= * b* ^ • *; 



delay_msp * *); 

PORTB= * fcP • * 
delay_msp * *); 

} 

if (data=='e') 

{ 

PORTB = * b * • • >; 
delay_ms( > i' * *); 

PORTB= * b* O 
delay_ms( > i * *); 

PORTB = * b * O 
delay_ms(^ * •); 

PORTB= * 
delay_ms(^ * *); 

} 

if (data=='f) 

{ 

PORTB = * b * * * V 
delay_ms(T* •); 

PORTB= * b * O 
delay_ms(T* •); 

PORTB = * b * ^ * *; 
delay_ms(T* •); 

PORTB= * * * *; 

delay_ms(T* •); 

} 

}; 

a,b,c,d,e <—o' l 

; ^101 C-il£j liUj elijj or f 

s=menu('choose your state , 'V , T , t , '£', 'o', -v) 

= seriaICCOMV, 'BaudRate', ^ * •); 
fopen(s^); 
if s== ^ 

fprintf(sT ,'%s','a'); 
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elseif s== Y 
fprintfCs^ , , %s', , b') ; 
elseif s== r 
fprintf(sV%s7c'); 
elseif s==£ 
fprintf(s^ , , %s , , , d'); 
elseif s==° 
fprintf(s^,'%s','e'); 
elseif s==" 1 
fprintf(s\'%s',T); 
end 

fclose(s^); 

delete(s^); 


: (t) Jll. 

Jajalj .a£-allj (All-la. t_l^/LiLa]| lA jLLjI ^al “dlAjaaij A * -y I j (jLLa. (_j<a ojIaII eA£J 

(j^a lil^a-all Ac .t (jjJaxj .Aajj dua. dlllAlllI oa-Ldal 
4 -aj 3 IjiLjj 4 PWM dill >Aajj j!>Lk (_ja ^aJJ idl^a-all Ac. jjuaJ ^aSalilli LijLljjS Lai 

L_L/LiLall 4_g_a.lj iLUa£j LCD 'duiLuo 

L>° f*-ij Lia-a^jJ iLUa al£La_aj RS - ^ AiLall (J^/La. ^_ya ^ali L-builaJI £-a o^)Ia]| oAA iaJj 

lCOM l , COM 'i u^a'j^' ^jL ^aII virtual serial port gAi jj 

_^)^VI j^-a j LaAAa.1 £»a L_l^LiLa]l 

; SjIaII ^adajj ^Ull JlaLJIj Code vision ^lAaJLuub <LLLi£ ^vIaIC (j^aliJI aj£JI 


LCD1 

J.H1GL 



PBOTTTTCCK 

PBim 

P 0 A'AIHQ’llfTA 

PBSAIMWCO 

P B *153 

PBSM08I 

PBSWEO 

PB7ISCK 


PCQSCL 

pcnsda 

PC2TCK 

PCATIJB 

PCWTDO 

PCSTDI 

PCST08C1 

PC7/T08CZ 


POffRXD 
PDliXxK 
P ['A'IN TO 

pd^ibti 

P0470C1B 

POWOC1A 

PBSfCPI 

PD7fOCZ 



□ *- N n *lfilKr- 


-H*s : u □ A 


PI 


dcd -Q 

DSP. — 0 
RXD -Q 
RTO — O 
TXD -O 
CTB —O 
DTP. -O 
PI —o 


□ ERROR □ 
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: "^uir jii 



Codevision ^AIuJjj ^v^\ l jj 

#include <mega^ Vh< 

#include <delay.h< 

//Alphanumeric LCD Module functions 
#include <alcd.h< 
void main(void( 

}char x=*,y=* * 

//Declare your local variables here 
PORTA=*x* *s 
DDRA=*x* * i 
PORTB=*x* ^ 

DDRB=*xFA 
PORTC=*x* '* 

DDRC=*x* * i 
PORTD=*x* * • 

DDRD=*x* * • 

TCCR‘=*x^D* 

TCNT*=*x* * i 
OCR*=*x* * * 

TCCR^A=*x* * • 

TCCR^ B= *x* *• 

TCN'P H= *x* • • 
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TCN"P L= *x* * • 

ICR^H=*x* * • 

ICR^ L= *x* * • 

OCR^AH= *x* * • 

OCR^ AL= *x* •* 

OCR^ BH= *x* 

OCR^BL=*x* •* 

ASSR=*x* * i 
TCCR^ = *x* * • 

TCNT^=*x* * • 

OCR^ = *x* * • 

MCUCR= *x* *i 
MCUCSR=*x* * • 

TIMSK=*x*^- 
UCSRA=*x* * • 

UCSRB= * xD^- 
UCSRC=‘xA*U 
UBRRH=*x* * • 

UBRRL=*x^^- 
ACSR=*xA*s 
SFIOR=*x* •* 

ADMUX=ADC_VREF_TYPE & *xff* 

ADCSRA= *xAV* 

SPCR=*x* 

TWCR=*x* * • 
lcd_init( ^ ^ 

//Global enable interrupts 
#asm("sei(" 
while p ( 

} 

// Place your code he 
if(PINB. •==*( 

} while(PINB. * == * •( 


128 



{ 


} 


{ 

} 


y=read_adc( * *( 
lcd_putchar(y*( 

if(rx_counter!=*( 

x=getchar*() 

if(x== , g(' 

lcd_clear*() 
lcd_puts("Mode ^ (" 
PORTB y=*i 
PORTB.* = ^ 
delay_ms(^ * * *( 
PORTB. t = 

PORTB.°=^ 
delay_ms(^ * * *( 
PORTB.°= * • 

PORTB.1 = ^ 
delay_ms(^ * * *( 
PORTB.1 = ** 

PORTB.V=U 

delay_ms(^ * * *( 

else if(x=-h(' 

lcd_clear*() 
lcd_puts("Mode Y *(" 
PORTB. i = >i 
PORTB.°=^ 

PORTB." l = * • 

PORTB.V= * • 
delay_ms(T • • *( 
PORTB. * = •* 

PORTB.°= * • 
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PORTB.^s 
PORTB.V=U 
delay_ms(^ * • *( 

{ 

else if(x=='m(' 

} 

whilep ( 

} 

lcd_clear*() 
lcd_puts("Motor*(" 
delay_msp **( 
if(rx_counter!=*( 

} y=getchar();}lcd_putchar(' ');lcd_putchar(y*( 

if(y== , a(' 

OCR * = * • 
else if(y=='b(' 

OCR * = ^ 
else if(y=='c(' 

OCR * = ^ A.$ 
else if(y=='d(' 

OCR*=*°r* 
else if(y=='p(' 

} x='p';break{* 

{ 

{ 

else if(x=='k(' 

} lcd_clear*() 

lcd_puts("Temp*(" 
y=read_adc( * *( 
putchar(y*( 
x='p-' 

delay_msp * * **( 

{ 
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} 


else if(x=='p(' 

lcd_clear();lcd_puts("Nothing");delay_ms (> * *( 
OCR * = * • 

PORTB. * = * • 

PORTB V=.‘ 

PORTB.* • 


PORTB.°= * • 


{ 

{ 

{ 




j 4_llc. ( jsH a] I ^A_1ajjoj^)]| A £ y .ij£) I—L/CLaII 

; L_u£j lillj ^Ujj l-sjI^aII 


function varargout = prog(varargin) 
gui_Singleton = >; 

gui_State = struct('gui_Name\ mfilename, ... 

'gui_Singleton', guLSingleton, ... 
'gui_OpeningFcn', @prog_OpeningFcn, ... 
'gui_OutputFcn', @prog_OutputFcn, ... 
'guLLayoutFcn', [] , ... 

'gui_Callback', []); 
if nargin && ischar(vararginp)) 

gui_State.gui_Callback = str^func(vararginp}); 
end 


if nargout 

[varargoutp :nargout}] = gui_mainfcn(guLState, varargin{:}); 
else 

gu i_mainfcn (gu i_State, varargin{:}); 
end 

function prog_OpeningFcn(hObject, eventdata, handles, varargin) 
handles.output = hObject; 


guidata(hObject, handles); 

function varargout = prog_OutputFcn(hObject, eventdata, handles) 
varargoutp} = handles.output; 


function s^_Callback(hObject, eventdata, handles) 
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s=get(handles.s^, 'value'); 
s=round(s); 

set(handles.t^, 'string', num^str(s)); 

= seriaICCOMV, 'BaudRate', ^ * •); 
fopen(s^); 
if s== * 

fprintf(s^,'%s','a'); 
elseif s==^ 
fprintf(s^,'%s','b'); 
elseif s==^ 
fprintf(s^,'%s','c'); 
elseif s== r 
fprintf(s\'%s','d'); 
end 

fclose(s^); 
delete(s^); 
clear s*; 

function s^_CreateFcn(hObject, eventdata, handles) 
if isequal(get(hObject,'BackgroundColor'), 
get( * ,'defaultUicontrolBackgroundColor')) 
set(hObject,'BackgroundColor',[.^ .^]); 
end 


function pushbutton^_Callback(hObject, eventdata, handles) 
clear all 

s^ = seriaICCOMV, 'BaudRate', ^ * •); 

fopen(s^); 
fprintf(sV%s','m'); 
fclose(s^); 
delete(s^); 
clear s*; 

function pushbutton^_Callback(hObject, eventdata, handles) 
clear all 

s^ = seriaICCOMV, 'BaudRate', ^ * •); 

fopen(s^); 
fprintf(s^,'%s','g'); 
fclose(s^); 
delete(s^); 
clear s^; 

function pushbutton^_Callback(hObject, eventdata, handles) 
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clear all 

= seriaICCOMv, 'BaudRate', n**); 
fopen(s^); 
fprintf(sV%s','h'); 
fclose(s^); 
delete(s^); 
clear s^; 


function pushbutton *_Callback(hObject, eventdata, handles) 
clear all 

s^ = seriaICCOMV, 'BaudRate', ^ * •); 
fopen(s^); 

fprintf(sV%s7p'); 

fclose(s^); 
delete(s^); 
clear s7 


function pushbutton °_Callback(hObject, eventdata, handles) 
s^ = seriaICCOMV, 'BaudRate', ^ * •); 
fopen(s^); 
fprintf (s^ ,'%s','k') ; 
while true 
c=fscanf(s^); 
if -isempty(c) 
x=unicode^native(c); 
set(handles.tt, string', num^str(x)); 
break; 
end 
end 

fclose(s^); 
delete(s^); 
clear s7 


: (?) Jli* 

^ It u CLuslJ (_j-a CIiIaJ SaLiJaLj LgjS 

(_j-a t_eilA i jj j i 4_iLudljuii]| SisLllI ^}jc. ASCII 1 _ jLliLoiV 

\ ojIaSI til-i-v ^ 
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f Schematic 


V 



Arduino 

pin 13 



void setup() 

{ 

Serial.begin(^ * *); 

// Set all the pins we need to output pins 
pinMode^, OUTPUT); 
pinMode(T, OUTPUT); 
pinMode(*, OUTPUT); 
pinMode(°, OUTPUT); 
pinMode(\ OUTPUT); 

} 

void loop() 

{ 

if (Serial.available()) { 

// read serial as a character 
char ser = Serial.read(); 

// NOTE because the serial is read as "char" and not "int", the read 
value must be compared to character numbers 
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// hence the quotes around the numbers in the case statement 
switch (ser) { 
case 'a': 

for(int i=*; i<=^; i+=^) 
triggerPin(i); 
break; 
case 'b': 

for(int i=Vi>=Y;i-^) 
untriggerPin(i); 
break; 
case 'c 1 ; 
triggerPin(°); 
untriggerPin(°); 
triggerPinp); 
untriggerPinp); 
triggerPin(^); 
untriggerPin(^); 
triggerPin(^); 
untriggerPin(^); 
break; 

} 

} 

} 

void triggerPin(int pin){ 
digitalWrite(pin, HIGH); 
delayP • *); 

} 

void untriggerPin(int pin){ 
digitalWrite(pin, LOW); 
delayP * *); 

} 
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s=menu('choose your state :',' v , ' Y ', '?') 

= seriaICCOMV, 'BaudRate', ^ * •); 
fopen(s^); 
if s== ^ 

fprintf(s^,'%s','a'); 
elseif s==^ 
fprintf(sV%s7b'); 
elseif s==^ 
fprintf(s^,'%s','c'); 
end 

fclose(s^); 

delete(s^); 

: {t)JS* 

j LM^ (_^ul k la<- n. j 4 _]Lj£j 1^_j3 

j dnaj i til j 

j ajjIj (_j-a ^sj3 JUU ~-n. n j t 4_lLudliuii]l ’ilaLi]l ^}JC. (_]£ 1 lla^J 

■ (j' a 3^ jjjlj ^La j 4 _L^.Aa 1I 4^JljL-a 





const int sensorPin=A*; 


int reading; 
float voltage; 
float temperatureC; 
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int value; 
void setup() 

{ 

Serial.begin(^ * *); 

} 

void loop() 

{ 

value=Serial.read(); 
reading=analogRead(sensorPin); 
voltage=reading*°> ^ 
temperatureC=(voltage-* , 0 )* > * *; 

Serial. println(temperatureC); 
delayP * * *); 

} 

% Find a serial port object. 

obj'' = instrfind(Type', 'serial', 'Port', 'COMV, 'Tag', "); 


% Create the serial port object if it does not exist 
% otherwise use the object that was found, 
if isempty(obj^) 
obj^ = serial ('COIVP'); 
else 

fclose(obj^); 
obj^ = obj^p); 
end 

% Connect to instrument object, objV 
fopen(obj^); 

a=menu('Start receive temp, from Serial Port'Start', 'No'); 
if a==^ 

% Communicating with instrument object, obj V 
for i= >: ^ 0 

data = fscanf(obj ^ ,'%s'); 
temp=str^ double(data); 
disp(temp) 
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plot(i,temp,'*g', , linewidth , ,v); 

hold on 
grid on 
paused); 
end 
end 

fclose(obp); 




: (°) 

-a jljj i_L)ljLa]l j (jJJ (jL-^ajI Laj3 ^jSi] 

; A 111 xJI ojIaSI tili-v «aJ jA La£ 



int motorPin^; 
int onTime=° * * *; 
int offTime^ * * *; 


f Schematic \ 

Arduitio 
pin 9 

resistor 
(2,2kahm) 

Transistor 






void setup() 

{ 

Serial.begin(^ * *); 
pinMode^, OUTPUT); 
pinMode(motorPin ; OUTPUT); 

} 
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void loop() 

{ 

if (Serial.available()) { 

//read serial as a character 
char ser = Serial.read(); 
switch (ser) { 
case 'a': 

analogWrite(motorPirO * *); 

delay(onTime); 

digitalWrite(motorPin ; LOW); 

delay(offTime); 

case 'b': 

analogWrite(motorPin/ * *); 
delay(onTime); 
digitalWrite(motorPin ; LOW); 
delay(offTime); 

} 

} 

} 

La£ tdlj j ^yluiLtlTltOOl 

<^9 tlTltOOl 4 -Aj£j \ 4 

♦ feit.6: Measurement Tool' “ ®.i. ^ ] 
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Controlling Arduino Board 

? >Ala \ * , \ 

l $ Aa ^jj jWL ^jSj ^*jEc- Arduino 
. i_j^UJI ^jL jc. Atmel £j 2 ^Microcontroller 

lJ.Ajuia lid dj^ialij ^-IjLdal (_Ja^ Y * * O Alui UlUajJ 1 g -N.lV'1 4_a.j] 


.Smart Projects a£jc; <Jj 3 


li j. «aj Ll]la.j 


t4_iiiLaj]|j ^jlaallj Ualdall (_j-a 44 c. Ajj Atmel A^jd (_J-® «a 1 g jin 4a,jJ 

(_la.ldi]l (_1^J .L-boilaJU 4_a.^ji]l Jjuaj Aic. A_l!)la. !^ya ^‘^'1 A^<a^)J ^ajj] USB <illlAj 
LgJ^llilLjol ^AaJLud-sJl ^^Ic. (Jg >>n A \g >n PjflS ^L-dia ^ J)\ -s«a\l j 

4 .a x <q\ x^aJ 



^j-c Axl j)iu Ax. 

41 (JlLa 4_ia.jla-^ jj^aldJl ^ya a 


|Lil m Lg-al-laldl iUXalj Cilia. n^*ll lilljjaila. 
, 4_c.^aaa] ^}-al jl (JLujjI ; dll t jj\ ttiaII 

.dlldUlJ 


jd 


; 4 ic-l 1. ^-»\l dLa^alLall ijn Ia^jc- (jc- La jjdi dl jaa-a aCc. IgJ A.adalLail oCA 

jd^ail A_a jlLi 

^ jliLa (_]£dl l g » QeCA ~JAidll LJLiajI ^ya (_jjjjjAig-all ^ya Ar.j^-y * ^lij 


Ail£ ^3 LgJl .a»"unl j (j daull Aa.jiiLa d 1.3a.j La£ j 1 g jin (J^dCJl (_)aad iA-aJ (_£ 

A4aln£ ATMEGA ^ "1A ji ATMEGA A ^ll*-® cdixii s^ldl oca .^ijldall 

i<a i_J^jjaila.j dljldLM (JLujjIj ^-aljVI AaJl*_aj ^^Jlll Ajj3 JJiA ^^J 

^IjXLuiVI ^ ^ ‘" 

jj^U-i'j didjjjfLW I SljA (_j-a jjjill (_Jl3 ^_ya A_«jC.Aa ^^A j A Ijg t uj 1 g aIxJ (_j£-aJj 

(_j-a ^yj£Jl 

LalA^l - 

^aaj La-a Ldajl t(J 1» dill A^aJail t_llc.l (> _ S ^C- jluxall A a jlia4_lg_ujj A_i^ala. Aaajl Aid LgJ 

dlliil ^a Ailll fiCA Jaj^)l C '— '1 li£.^ IjCaji ^jjill A ,~..V1 ^ya CjAhJI iu dl_i 1 &CA Aa^a^il! AitJ 

. l> j^ dUIll (_>a La jjc-j VS.NET j Matlab <JL* Ailida 
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£>m1\ 4 

4 lj-a]| tillaj l_j£ |j| lludiiL ^aJ i a'lK'i j 4 V • 4 Q \c;\ i Iai) 


UNO j-hjJjI 

^ Sjb fjc. SjUc. Arduino Uno -5' • 

ATmega^ A J^VI 

^ ^ -J' oca t> (Digital) yr*3£jjJ' (_j-a ^ ^ji-a/U^Aa ^ £ LS^" Ajl^l • 

(jiajC. ^^ic. ■CALla]! (^j-aS^Jl (JjAtlillJ t _S^}*-J La jl PVVM ^«a£ Lg-al-lilijjjl 


.(Pulse-Width modulation) 
‘MHz^ ^ ^ jfa JL1^jj£ j%a j t Analog ^ a^lcll LiJaji 

s jjSJI c 5 ^lj ICSP header j ‘4-aLL U^Aa tc j»iW\ l ^ Jj-aaljiill UaJ ,j>a USB 

La-a ^ a II j dl3^j]l (_j-a ^)3jJ ILa j cLLlILj 4_La<a^A (_)l jj V ^^^A j 4-aS^lLall 4 a a^j ^^Ic. 

S^a a^lcll ^^Ic. ' ^ ^aJ L>°J 4 _a<aLi. 42 k^ b ‘ '"'S'J) cfls (_jc. ^la.j 

jjc- jl USB cJl Ciia Cfi" ^llalj La (_)£ A aSVi,a\l e4A 

/ajjJuLi-a Ujj-v ^\l 



Powei **aii jja. 

A0-A5 


LED 4 


USB 


LED ^ 

ij\ii |_'| -■ -■ AIL. ii jHJ& 




O'ifcjil <ji L«Jl 

13-0 ^ 


i^AI | AA® 


Peset _>j> 


^_y a 1 » b / '* v *' «a.j ^^lill j IDE ^ ‘«al^ 11 4 _iiJ Cfi" <^l A 2 ka^)j ^aJJ 

.b^jALaa ^^ajuj^ll ^S^all 
.Aaj^jjlII AjlIII L£jULj Almll e 4 A 4 _g_^l j Aal^jj ^aJ AJj 


j LgJ ^a£^j]Lj ^-ajujj ^^lill J SjIaI A-aC-lcll (_j-a ^ ^aJ 

^-ajujj Clj| jA-all (_j-a AjuujIj ^ r - J ^<Q ^a_^Jl eCA J 4 l_J^LlLall (_j-a ^jluLi-a (_)£jlaJ 1 ^li^. ^ 

Clll jA-ail L>® JJ^S\I j jaLLaill alcl ^3^)J 
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Support Packages ' 

Arduino 10 Package j Jb^VI a-*>. ■ 

jiajuj (j-a d)l£J J5Uill J ^AJ\ s l>yI J JUjVI pbV f . ^u >n 

.<-at 3 Uii ^ j-ijVi 
Arduino Motor Package cjlSja^lb ^Sa^ll A^ja. • 

— ^qAulaII jLiill dll£^}a_a^ dAS^)a«a]l l aV'-N. ^j ~<UMI CllLlLaX £.bV ; a-W.lmj 

dlliLajd A-a j^/Ul (_j-a AjuujIj A_a^a. (jxatj £-a (^jS^yjoJl Clll^^a-a — A dAS^)a<all 

.^Lalll j^J \ Z \>yi J JU^I 


JiJfrj j jLjjjVi JjfAj > Y, \ * 

LiA ) Jajl^)ll (_j-a |»C.^]I A_a^a. (Jxaall ^3(1 

: ^laiii j c i>yi j ju^ jLjj, jVi (X 

^) Arduino ^>b jj J^k (_> jiij4jSn s jb ^ adiosrv.pde bib 

.(IDE Aj^alaJI 

4 yK^U Aj^alaJI 4il_iJaU ^jj L_L/ljLall jj^aJi (V 


IDE Environment Jjli* <> jLjjjVb \ T, 

MATLAB vs. IDE Environment 

iAa^a^jli] A_a.laJl (jj4 1 jjaaJ j (jLa^VI _^alji -llill (_j£-aJ j i 4_ilc-li jj£i i—li/lllLail 

.a^a <_J£ Ajiiill j (_Jxaaj]l tA 4a.j!l]| 
tAjuai^l ^4alia^ dlUlx JaUjII) C -ib AjUSII ill A>a i—li/lllLall ^^3 AjLj£J| 

■ yr^ blli j (Jal Aja^JJ jjia^ 

.o.^q* .all ^JjUball (.-luUl l_ll/ljLa]| - 
.i—l^lliLall ^}j£i Ax. jjjdJ Aiilill AxlS-al - 
tsjLoiVi AaJl*-a i ^cjliill ^Liaj 43 ^ill AjljjjI^II ^jjLuiaI] t—luiLLa l—ll/ljLaJI 

Aall . jsSa-ill ~ b'i J l f\ l ^aaV' tal£La^all aII 4_bJalj^)]l CllbLuiaJI 


w!;GLul A j-v aj^I AjjJl y«* jbjjJjVb -^’ s -'~ •* ^ t, ^ « 

arduino(‘port’) Jb^Vi ^bbj • 

lAy] t t5 J-^aj Jjaia£ iiiail ^4au^a]| ^Vi Aj^aJ ^ a=arduinO(‘pOrt’) J-aVl ^^aluil 

:workspace ^ jVb (j^aiaJi (jji£]i Liii j bjjJi j <_i^jLJi jx 
» a=arduino(‘com“i); 
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a.pinMode cWvi-k^ • 

ji Jso (jjSsl pin J^jVi ji j*^si a.pinMode(pin,str) j-Vi 

■c> 

» a.pinModep ^,’output’); 

» a.pinModep *,’input’); 

» val=a.pinModep *); 

» a.pinMode(°); 

» a.pinMode; 


AjUSJI j Sal Jill • 

: pin JI (_j-a 4_La3^)ll a.digitalRead(pin) j*Vi 
» val=a.digitalRead(*) 

^ • Of ^ ) 4_JiiLa 4-aJ £jUl -lia-lauj 

: pin Ji lJc- ijli a.digitalWrite(pin,val) j-Vi 
» a.digitalWrite(^‘i); # High 

» a.digitalWrite(^‘*)i # Low 

^JjLoJI j SaIJiil • 

: pin Ji t> ^JjUiii SaljSU a.analogRead(pin) j-Vi <^u 
» val=a.analogRead( *) 

^ ^ * X V) JL^JI 4 _aJ £jUI AjsJjjjj 

val j pin Ji ijc. a^jII u&l a.analogWrite(pin,val) j-Vi <^u 

_ ^ * — Y O 0 ) JL^a l >» .^j.W ^ 

» a.analogWritep ^ *); # set pin to ^ * 

» a.analogWrite^'' •); 


(Jl t ^ VI ^Ia3 • 

: pin -I' £* JJ^sVI <*JJJ delete(a) j*Vl 


» delete(a); 

4_ilJ (_jC- jLa<aj^U 


■lia (_j-aLaJl aJI 4aiJl Ji . .a SV I £ja3 4*J 
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: (') Ji* 

P Y- ^ ^ ^ * -^-A) ^jUl oil ^^Ic. cUllAlill (_j-a Aj] (_J£ dlASt-J CIiIaJ a«.ljJaLj 

_aA^.lj 4_ljlj ^Laj j (JjjdiuiLa (_]£joiJ 



a=arduino('comV); 

for i=A : y r 

a.pinMode(i, 'output'); 
a.digitalWrite(i, *); 
pausep); 
end 

delete(a); 


i]| JlfLaJl lAA ^3 a ^ 


: p) 

,LM rs 



a=arduino('com^'); 


for t^ 0 


reading=a.analogRead(^); 
voltage=reading*°, *P * * *; 
temperatureC=(voltage-* ,°p * *; 
plot(t,temperatureC,'*g'); 
hold on 

disp('Temperature is :'); 

disp(temperatureC); 

pausep); 

end 

delete(a); 
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: (V) Ji. 




f Schematic 


Ardulno 



a=arduino('comV); 

a.pinMode(Voutput'); 
for i=v° 

a.analogWrite(^ • *); 
pause(°); 
a.digitalWrite(^“) 
paused) 
end 

delete(a); 
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( jim-iimnll 




. Jdliujl jblll ul jl J JjLj ® 

. ugliloJI jLuJI uljlj JjJb. • 

. SjjUII 4iui j 4jL^I uljlJl 4*u1 j • 

♦♦ 

. j9 bji a^jyi • 






ca jb JJau : ^ n 


4_«jL> > , ^ , U 

dlljl.i ijk dlljjjlillj lllljLuil (.. ll ua ijk a-lalis-all 4 _alii^<Jl (jjjl^la]l C. Aa^* in (Jj-^afiJI IIa ^ 
l _ 1» ..-i. ^^ill aM* .all £jl jjll <_Ja. (j-a L-J^/HLall 0^U^)J ^C. .''a\* im <j aj i j-a'iui-all jLiiil 

_(_XuiLiJl (jj.Aj ^ $ ajlHil Jjj^a 


(J jVt Oj 35) Sjl Jll LUL Y, ^, n 


YuV 1 + Y 12 V 2 +.+ Y lm V m = ^li 

Y 2 iV 1 + Y 22 V 2 +.+ Y 2m V m = £ li 


YmiVi + Y m2 V 2 +.+ Y mm V m - £ l m 

[Y][V]=[I] -> [V] = [Yni] 


: JH. 

,J£jIJLj 4_in/i]| SjIjII AaaJl CllUj-a£ jLaj] L_)jila-a]l 


20 Ohms 



JLaj ^ Jc. <-_ajjjla (jxuaoj 


o 

II 

LO 

1 

s? 

1 

tT 

+ 

s? 

i 

sT 

-> 

0.157. - 0.17? - 0.057. = 5 

\ ) s4a*il 

10 20 



V 2 -V 1 | F 2 | v 2 -v 3 

-> 

-0.17, + 0.1457? - 0.0257. = 0 

; Y a,Vq» \l 
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2 = 0 


-0.051^ - 0.0257 2 + 0.0757 3 = 3 S-&JI 


V 3 -V 1 , V 3 -V 2 

20 40 


0.15 -0.1 -0.05 


\Vi] 


"5" 

-0.1 0.145 -0.025 


v 2 

= 

0 

.-0.05 -0.025 0.075 . 


\y 3 \ 


.2. 


.... M-file Ax&\ (_£All Aj£il <jjfLj 


clc 

clear 


Y=[0.15 -0.1 -0.05; -0.1 0.145 -0.025; -0.05 -0.025 0.075]; 
l=[5; 0; 2]; 


fprintf('Nodal Voltages VI, V2 and V3 are: \n') 
v=inv(Y)*l 


tj-iilajlt Ax j \g jlc- \ iL^aa. 


Nodal Voltages VI, V2 and V3 are: 




404.2857 

350.0000 

412.8571 


u^) SjM 


Z11I1 + Z1212 + Z13I3 + . + Zinin - I Vi 


Z21I1 + Z22I2 + Z23I3 + . + ^ 2 nIn “ 2 V2 


ZnlU + Zn2b + Z n 313 + . + Z nn In “ 2 V n 

[zm = [v] -> [i\ = [zrm 


: Jlla 

AgjaJl £-lLa Ig-LajJ ^ill 4c. 1 ialuiVI ALajj Cy“J Rg 4-ajLLaJI jLall <Loj 3 ll L_ljUn.all 

<J£jlJLj 4^jJaj-all sjIaI] lillij ( (lOv) 
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15 Ohms 



\ La£ dllilaJI (JjlakJJ 



15 Ohms 


30 Ohms 


10(7! - 1 2 ) + 30(/ r -7 3 )- 10 = 0 40/i -10/ 2 - 30/ 3 = 10 

10(/ 2 - /,) + 15 1 2 + 5 [I 2 -I 3 ) = 0 -> -107, + 307 2 - 57 3 = 0 

30(7 3 - 7 X ) + 5 (7 3 - 7 2 ) + 307 3 = 0 ^ -307! - 57 2 + 657 3 = 0 


40 -10 -30 

-10 30 -5 

L—30 -5 65 



r/ii 


10 


h 

= 

0 


-1 3 - 


. 0 . 


; 2 

; 3 4ikJ| 


.... M-file ^ 4j£il (jjSLij 


clear 

clc 

Z=[40 -10-30; -10 30 -5; -30 -5 65]; 

V=[10; 0; 0]; 

l=inv(Z)*V; 

IRB=I(3)-I(2); 
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fprintf('The current through R is %8.10f Amps \n\ IRB) 

PS=I(1)*10; 

fprintf('The Power supplied by 10V source is %8.10f watts \n', PS) 

; 3-Till Axj 1 ^jlc- \ 


The current through R is 0.0370370370 Amps 

The Power supplied by 10V source is 4.7530864198 watts 


*4 fcilaiuiVi £ ^, n 


j £lLa <LajLLa (JSujillj (jA^all ait £fla Uj4] 





Vs-Rl 

Rs+Rl 


& 


P Jl = vj-RL 

1 r l (r s +r l ) 2 


; (j! AgjaJl a 


4.C.1 lo'nuVI 5J^L*-a (jiuli AiUal] 4_i«iaC.Vl 4-Aia]| 1 lilaxJ (J-a^Jl 4-ajlLa A .a ^^Ic. (Jjj- 


\ JL^JlSL (_£jLuia ^uLiil (JXAJj 5-ajlLaU A Jjuullj 


dP L _ (R s +Rl) 2 v s - Vs 2 Rl(.2)(R s +Rl) dP L =Q 

dR L ( Rs+Rl ) 4 dRL 

= R ; AjjLuia Igixa. 4 xj Jajjamjj 

ajlLa Lxjj <Uja^JI ^3 A^Uall 4 j4jjj AgJiJl jn»1 (_j£aJj 


'Find' function 

^)ij^a]| V IgAjS <_5-^ (_ja ^)j^aLixJl |»j 3 l4A 
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L_ljU-i.a\lj l jj»Ti <LajlLa <Loj 3 (ji ^ 

.R L = 10KC1 L-aAic. (J-a^J! ^^Jc. ^g-aiaxJl 4-C.l S*i**nnVI AAa. i ^ 4-C.l WimVI CllljJJxJ 

; ^UllS M-fil6 *• aL^ L_l2AjLall ^ 4_u£j ^jlll JJ^ll 


clc 

clear 

vs=10; rs=10e3; rl=0:1e3:50e3; 

k=length(rl); 

for i=1 :k 


pl(i) = ((vs/(rs+rl(i))) A 2)*rl(i); 
end 

dp=diff(pl)./diff(rl); 

rld=rl(2:length(rl)); 

prod=dp(1 :length(dp)-1 ).*dp(2:length(dp)); 

crit_pt=rld(find(prod<0)); 

max_power=max(pl); 

fprintf('Maximum Power occurs at %8.3f ohms \n', crit_pt) 

fprintf ('Maximum Power dissipation is %8.5f Watts \n', max_power) 

plot(rl,pl,'r-*') 

title('Power delivered to load') 
xlabel('load resistance in Ohms') 
ylabel('Power in Watts') 


; (jAliajlt Ax j 1 gjlc. 1 ^cjUnll 


Maximum Power occurs at 10000.000 ohms 
Maximum Power dissipation is 0.00250 Watts 
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■ijUl * 1 \ jLuil CjIjU J-Jau Y , n 


\ , X , \ \ 

^jall ^^Ic. (_^al£i]lj Uuj L_ljLiLa]l jLiill dlljlj AjgAaJt oAA 

■iJjllI jLi-xi] LgJjjVn lilSjj jjiall Ajj^j Lllljl^ll (JdlaJil lillj Axj jjjallu _4_c.Uai_u2)U Aj3-ihi jll 

(j-a dlli^aj^a-a]l ^^Ic. ,' a "}* Lai Lalj (_J^-5 1 _SjJjijjS (jJ-lljAJ Ajl »lmV I tilli (j^J 

(Jjg jaU ^3 JJ.i IgJ (J jfLl > >l L_lXjIa]I (jaxlullujj _cllljljj]lj dlljjjjll tllLLaia. 

.CjU mail 

i_jjU1a!( jbUl ililjti] 6 jSluiAil AJLiJl Y , Y , \ \ 



z 


v(t) = V m .cos(wt + 6 V ) i(t) = I m . cos (wt + 6j) 

Vrms=^So V 2 (t)dt Irms=J^fo i2 (t)dt 


V = — 

rms V2 


i _ Im 

rms ^ 


The average power dissipated : 

P — — Jq v(t)i(t)dt — V rms I rrns cos(6y @/) 
The power factor: 

P f = y — = cos(9 v — 6j) 

v rms A rms 

The complex power,S, is : 

S = P +jQ = V rms .I rms .[cos(9 v - Oj) + jsin(<V 0,)] 
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quad & quad8' functions 

A-al*Jl 4jLJj_£allj £j\j <J-al£lll (j-a (jjjlA t-J^ULall ^)3jJ 

! LS* 



q = / funct(x)dx 


quad('funct ',a,b, tol, trace) 
quad8('funct ',a,b, tol, trace) 


funct 

L-L/ULhII ^3 Aijjxj La£ ^ujI 

a 

J-IS211 Uill Aj^Jl A^l 

b 

Liixil Aj.laJl A_*ua]| 

tol 

A3^]| (j-a Igj ^ 

AjjJaljlal A*u3 IgJj 

trace 

Ifrlmq! ,j£-aJj (J-alSllI aj-cj 4_ijl£-al <_J_ULii] 
Cilia. ^jaj_iaU A_1 jLui^j ^yc. A_ai3 I_^\ £_iCajl 
AjjJal jiua A_xuail (ji 


: 


v(t) = 10.cos(1 20ni + 30) i(t) = 6.cos(1 20ni + 60) 

jj Ac. 1 3-TuuVI (J-alx-a jJjlil A A^uaJlj AjjlJai] A A .ajqll L_ljD-<.a\l j 

A \ v ^ A / jQ \ 1 ^ 

; JUll£ M-file ud* JU1I ^jj| ^jSl! Jj ^ 


clc 

T=2*pi/(120*pi); 

a=0; 

b=T; 

x=0:0.02:1; 

t=x.*b; 

v_int=quad('voltage1 ',a,b); 
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v_rms=sqrt(v_int/b); 
i_int=quad('current1 \a,b); 
i_rms=sqrt(i_int/b); 
pjnt=quad('inst_pr',a,b); 
p_ave=p_int/b; 
pf=p_a v e/(i_rms* v _rms); 
p_ave_an=(60/2)*cos(30*pi/180); 
v_rms_an=10/sqrt(2); 
pf_an=cos(30*pi/180); 

fprintf(' Average power, analytical: %f \n average power, numerical: %f 
\n', p_ave_an, p_ave) 

fprintf('rms power, analytical: %f \n rms power, numerical: %f \n', 
p_ave_an, p_ave) 

fprintf(' Power vactor, analytical: %f\n power factor, numerical: %f\n', 
pf_an, pf) 


j lg-J 4_i_£aLk ^3 lgJjl(j-a AjV £jljj S^C. 1 La^aJLuit Lijl ^ 

jJ t,_kla £jLj <j£ i. n^j) 

function vsq=voltage1(t) 

vsq=(10*cos(120*pi*t + 60*pi/180)) A 2; 

end 

function isq=current1(t) 
isq=(6*cos(120*pi*t+30*pi/180)) A 2; 
end 

function pt=inst_pr(t) 
it=6*cos(120*pi*t+30*pi/180); 
vt=10*cos(120*pi*t+60*pi/180); 
pt=it.*vt; 
end 

| (jAilajlt Axj 1 gjlc. 1 iL^a. ^uLnll 

Average power, analytical: 25.980762 
average power, numerical: 25.980762 
rms power, analytical: 25.980762 
rms power, numerical: 25.980762 
Power vactor, analytical: 0.866025 
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power factor, numerical: 0.866025 


_LaLaJ A g jl j-cLa (jjSiai (jli jl 


A d il^i] 


^IWnulj All JLaj ^talLj 


4jJt^Sn jLu3t Cjtjb f, Y , S \ 

(1) Jlla 

AjiuJaj-aJl S jldil Uj^I (j£i] 


1/(j10C,) 



^=20 0 R 2 =100 Q R 3 =S0 Q 

L ± = 4H L 2 “ 8 H C^ZSOpf 

w = 10 rad/s 


jJjJ Ajjl_jj 4Jj^ia 


;_IjU-i-all j 


R l jlOLi V^ioCi) 


; ^ 6.Vq» \l 


(y 2 —Fi) | y 2 | (f 2 -f 3 ) 

7'lOLi R 2 jlOL 2 


; Y a,Vq» \l 


^3 [ (^3-^2) { (V3-Vl) 
R 3 ;'10L 2 */'y 10Ci 


: v sjUI 


Ajltlll Ai^Jc. 1 gfljjoijj o^lc.jj Aj^liiJI Cll^jls-aJI jj-^aUc. 4xjj 
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0.05 -j 0.0225 
j 0.025 
—y'0.0025 


; 0.025 

0.01 — y'0.0375 
j 0.0125 


-0.0025 

j0.0125 

0.02 -yo.oi 


\Vi] 


0.4Z15 

v 2 

- 

0 

\y 3 \ 


0 


4i 


clc 

clear 

Y=[0.05-0.0225*j 0.025*j -0.0025*j; 0.025*j 0.01-0.0375*j 0.0125*j; - 
0.0025*j 0.0125*j 0.02-0.01 *j]; 
cl =0.4*exp(pi*15*j/180); 

I=[c1; 0; 0]; 

V=inv(Y)*l; 
v3_abs=abs(V(3)); 
v3_ang=angle(V(3))*180/pi; 

fprintf('Voltage V3, magnitude : %f \nvoltage V3, angle in degree : %f 
\n', v3_abs,v3_ang) 


; (jAilalill Axj 1 g jIc. 1 


Voltage V3, magnitude : 1.850409 
voltage V3, angle in degree : -72.453299 

v 3 (t) = 1.85cos(10t-72.45) v 


(2) JH. 


(jJljJI <J£-lu]Lj (jJXall (jjljiall JJC. aUaill Uj.2 jfLll 


no/fry 

1 * Jl Ohms 


5 ♦ (12 Ohms 

■(T\- 


A 



- KLS 




110/-12Q*V 

1 j? Ohma 


3 ♦ )4 Ornns 

■fTy 


0 

1 

Xl) 



1 





110/l70»V 

-JO 5 Ohms 


5-j120hms 

(TV 


c 



—Al/ 







1, 



■ V AN , Vbn , Vcn ^Q>^' ^ J+5^' j 




11Q£0 = [1+\)1 1 + {S + 12\)1 1 -> 110Z0 = (6+13j)/! 
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1104-120 = (1 - 2j )/ 2 + (3 + 4j )/ 2 -> 1104-120 = (4 + 2j)/ 2 

1104120 = (1-0.5j )/ 3 +(5-12j )/ 3 -> 1104120 = (6 - 12.5j)/ 3 


6 + 713 0 0 


\k] 


HOzO 

0 4 + 2 j 0 


h 

- 

110Z- 120 

. 0 0 6 -)12.5. 


-h- 


. 110Z120 . 


[/] = inv(Z)*V 
V AN = (5 + 12J)/! 
Vbn = (3 + 4j) / 2 
V CN = (5 - 12j)/ 3 




clc 

clear 

Z=[6-13*j 0 0; 0 4+2*j 0; 0 0 6-12.5*j]; 
c2=110*exp(j*pi*(-120/180)); 
c3=110*exp(j*pi*(120/180)); 

V=[110; c2; c3]; 

I = inv(Z)*V; 

Van=(5+12*j)*l(1); 

Vbn=(3+4*j)*l(2); 

Vcn=(5-12*j)*l(3); 

Van_abs=abs(Van); 

Van_ang=angle(Van)*180/pi; 

Vbn_abs=abs(Vbn); 

Vbn_ang=angle(Vbn)*180/pi; 

Vcn_abs=abs(Vcn); 

Vcn_ang=angle(Vcn)*180/pi; 

fprintf('Phasor voltage Van, magnitude : %f \nphasor Voltage Van, 
angle in degree : %f \n', Van_abs, Van_ang) 
fprintf('Phasor voltage Vbn, magnitude : %f \nphasor Voltage Vbn, 
angle in degree : %f \n', Vbn_abs, Vbn_ang) 
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fprintf('Phasor voltage Vcn, magnitude : %f \nphasor Voltage Vcn, 
angle in degree : %f \n', Vcn_abs, Vcn_ang) 


; (jAiliill Axj lgjlc. \ 

Phasor voltage Van, magnitude : 99.875532 
phasor Voltage Van, angle in degree : 132.604994 
Phasor voltage Vbn, magnitude : 122.983739 
phasor Voltage Vbn, angle in degree : -93.434949 
Phasor voltage Vcn, magnitude : 103.134238 
phasor Voltage Vcn, angle in degree : 116.978859 




■ y(t) <Z x(t) <3^ J&iA (jajJ 



(a) 


X(s)e sl 



linear 



network 



-*• Y(s)e s 


(b) 


A-lLjalilll 4 _LL*-a1Lj a£aluJI ^ 

„ d n y(t) „ d n_ 1 y(t) ^ „ dy(t ) _ _ 

71 dt n n 1 dt n -! 1 dt v J 

1 d m x(t) , d m ~ 1 x(t ) , dx(t) , , . 

o™ —dr- + o-—— + .+ Oi —— + b^xCt) 

171 dt m dt ™- 1 1 dt u w 

1 .j^o >byyi , b m _i,. ,Z)q 

4AjJaLailll ^jinu JliLlVtj 

(a n s n + a n _ 1 s n_1 +.+ cl-lS 1 + a 0 )Y(s)e st = 

( b m s m + frrn-i 5 ™ -1 + . + M 1 + b 0 )X(s)e st 
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H(s) = 


(_]£. il\[j a jS-tOI (jc. ^-sliiJI (jli 

F(s) _ b m s m + +.+ b-^s 1 + b 0 

X(s ) a n s n + a n _ 1 s n_1 +.+ g^s 1 + a 0 


rjr s \ - Ks~z{Ks~z 2 ) . (s-Zm) _ _ ___ _ 

^ J (s-Pi)(s-p 2 ).(s-Pn) S -Pi S ~V 2 


(j£juall f^lc. a£_ux !1 £jLj a^lc-Uj 

r i , r 2 . .7 


s ~Pn 


+ fc(s) 


M <^ u ^ Uaai : P1.P2.,Pn 


.*£*£11 ^LLai 

: Z lv z 2 . t z m 


\ A 

L-JjojI j^)]l j L-lUaS^I (_5-lc. 1 <i)h{| ^3 (J-axiaij 

; 5_*uii aJl^1 \ <s <^a 1Ij residue 
[r,p,k] = residue(num,den) 


(1) Ji. 


H(s) = 


4s 4 +3s 3 +6s 2 + 10s+20 
S 4 + 2S 3 +5s 2 +2S + 8 

\ is *• ■ (JJIaH (j-a 


num=[4 3 6 10 20]; 
den=[1 2 5 2 8]; 
[r,p,k]=residue(num,den) 


Aiiij -lie. 1 ^jlc. 1 iL^a. ^^all 
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r = 

-1.6970 + 3 
-1.6970 - 3 
-0.8030 - 0 
-0.8030 + 0 


P = 

-1.2629 + 1 
-1.2629 - 1 
0.2629 + 1 
0.2629 - 1 


)c = 

4 




.01711 

.01711 

.99061 

.99061 


.72841 

.72841 

.29491 

.29491 


• 4_Aj£j (JSjujj A Jj 

[num,den\ = residue[r,p,/c] 

^ JajouM) JjAaJI Cll^Lala-a (JlLaJ (JjVI 4 (jjlk^aiLa (jjLuij A -y .mil 

(Y) Jlla 
; a IuaII SjIjiII 

H(s) - ajU 

^sO) ' . ' 

.H(s) cj\Lai -V 

.i7 0 (t) i7 s (t) = 10e~ 3t cos(2t + 40) iP> tt] 
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6 Ohms 

■AM/— 



^ 2 Ohms 



+ 


v 0 (t) 


3s 



: lM 

ajUl j t ^-il 'ic. JliiiVW 

6 

-m-- 



r 0 (s) _ _ 45 [211(6+45)] _ 45 2 +65 

r s (s) V x (s)V s (s) (6+45) [2||(6+45))+3s] 65 3 +255 2 +305+9 

; jl j£iu 

V = V m Ad V s = 10z40 

s = o + jw —> s = -3 + 2j 

^o( s ) = ( 1 0M0)H (s) | s =- 3 + 2 j 


L—lUaaVl jLaj] L>° 4jm]| (jVlj 

clear 

clc 

num=[4 6 0]; 

den=[6 25 30 9]; 

disp('The zeros are : ') 

z=roots(num) 

disp('The poles are : ') 

p=roots(den) 

s1=-3+2*j; 

n1=polyval(num,s1); 

d1=polyval(den,s1); 

vo=10*exp(j*pi*(40/180))*n 1/dl; 
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vo_abs=abs(vo); 
vo_ang=angle(vo)*180/pi; 

fprintf('phasor voltage vo, magnitude : %f \nphasor voltage vo, angle 
in degrees : %f \n' , vo_abs, vo_ang) 

The zeros are : 

z= 

% 

-) ,o . . . 

The poles are : 

P= 

-Y,Y^o r 

, 0 . . . 

BU 

phasor voltage vo, magnitude : 3.453492 
phasor voltage vo, angle in degrees : -66.990823 

v 0 (t)= 3.45e _3t cos(2t - 66.99) 


AjIaIuiVI ®, Y , \ \ 

; <Ujl*-a]Ls 4_lLlLaJ ojLkjy <Lal*Jl ^ ?-»M 


H( s \ = I(£) _ b mS m + b m - 1 s m x +. + b 1 s 1 +b 0 

^ ^ X(s) a n 5 n + a n _ 1 s n_1 +.+ g^s 1 + a 0 




#lp00 = 


Hhp( s ) ~ 


^bp( s ) “ 


Kl 


s 2 +Bs+Wq 


K 2 s< 


s 2 +Bs+Wq 


K 3 s 


s 2 +Bs+Wq 


l^yaS^. La jj^aj ^Lu^a 


^Sj^a jj^aj ^juj^ya 


(JLa^a jJ^aj ^Lu^a 
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Hbr (. s ) “ 


K 4 S 2 +K 5 
s 2 +Bs+Wq 


(jLi-a ^La jji 


k 1 ,k 2 ,k 3 , k A ,B, and w 0 



\A JlJAi JA 


R 



£*5 >» jj jZ 


c 



JLs^o jj JOJ 


Agnail £jIj <Js S=jw Ul^aluil lisli 


AjjjaJl SjL jV A^ nail AjI Vnal A_pJjj]l AjI aJLaiVt 

; Ls lc. (J>^i^>'i 


H(s)\s=j W = M(w)/-0(w) 


M(w ) = \H(jw)\ & 0(w) = z. H(jw ) 

(ZiIjjxj ^sjjjjj t^ll'^j ALjlnll A_OJjj1I AjI Vi*,aVI ^^Ic- JJjjil A nailLi iVf (w) *—JiIjjxj ^joijjj 

_jjl.ll A_aAijj]l AjI aj> aVI ^^Jc. ^JjjL A nailL 

c^'j freqs : jA t-J^jUll ^ jjg >a £jl-J ^al.'lAlmlj dllJJ-all oAA <_g.Sc. Jjj^aiJl 1 j&aJj 

/?s = freqs(num, den, range) : ^ ^L*]| az^SI 

; tlua. 

num = [b m b m .i . b^o] 
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den = [a n a n -i. a 1 a 0 ] 

5-uijj^ali 5JUJJ JU-a; range 

AjLjj_£aJU AjJJjjII aA VLuVI ] /7S 


; JULa 

] <_J£jJu]Lj AliXaJl <_J^.I (j-a 

R 

H(s) = K£ifi = _- 1 — r ; J1LJL JSill <j' OtM - 1 

K|(s) s +s I + Ic 

U+i^\dteoxL = 5H, C =1.12|jf, and ft = 10000Q J u*k lil 

( t'lHjn jjillll La R = 100C1 ^-aj^-La]l <LajS 1 ila.•N tit -V 




1=5; c=1.25e-6; rl = 10000; 

num1=[r1/l 0]; 

den1=[1 rl /I 1/(l*c)]; 

w=logspace(1,4); 

h1=freqs(num1 ,den1 ,w); 

f=w/(2*pi); 

mag1=abs(h1); 

phasel =angle(h1 )*180/pi; 


* (J^.1 ^j-a L-LAjLalL (jLMj 


r2=100; 
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num2=[r2/l 0]; 
den2=[1 r2/l 1/(l*c)]; 
h2=freqs(num2,den2,w) 
mag2=abs(h2); 
phase2=angle(h2)*180/pi; 

subplot(2,2,1) 

loglog(f,mag1,\’) 

title('magniture response R=10K') 
ylabel('magnitude') 

subplot(2,2,2) 
loglog(f,mag2,'.') 
title('magniture response R=1K') 
ylabelCmagnitude') 

subplot(2,2,3) 
semilogx(f,phase1,'.') 
title('phase response R=10K') 
xlabel('Frequency,Hz') 
ylabel('angle in fegrees') 

subplot(2,2,4) 
semilogx(f,phase2, , .') 
title('phase response R=1K') 
xlabel('Frequency,Hz') 
ylabel('angle in fegrees') 
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lj!jU) SjjUi) CjVLaJl ; r, n 

RC SjlJ <_ji SjjUJI AJlaJl 4-uiljJ ^ ,V, ^ ^ 



^Jjli Aic. ,1galt - ^ 


R 



v 0 (t) 


dv a (t) + v 0 (t) _ 


dt 


R 




* jjl_3 t ji h'n 

dv 0 (t) | P 0 (t) _ 
dt CR 

cs^.'jit T = RC 

<. Vi^-atl .lie. .^g -^tl JlLaJ ojAa.'il 5J^l»-aJI 

(_aj£^J| Aic. AgjaJl -Y 





: p) Ji. 


C = 10 jiF u' ‘ c &La]l 511a. ^ 

\ (jjliiliill dlVLaJl fjA <—aii£-all JlgaH 0-aU^)J L_n£l 

R = 1 KQ 































R = 10 KQ 
R = 0.1 KQ 


: lM 


Matlab Script 


c=10e-6; 

r1 = 1e3; 

tau1=c*r1; 

t=0:0.002:0.05; 

vl =10*(1 -exp(-t/tau1)); 

r2=10e3; 

tau2=c*r2; 

v2=10*(1-exp(-t/tau2)); 

r3=.1e3; 

tau3=c*r3; 

v3=10*(1-exp(-t/tau3)); 
plot(t,v1,'*',t,v2,'o',t,v3,'+') 
axis([0 0.06 0 12]) 

title('Charging of a capacitor with three time constants') 
xlabel('Time, s') 

ylabel('Voltage across Capacitance') 
text(0.03,5, '* for R=1 kilohms') 
text(0.03,6, 'o for R=10 kilohms') 
text(0.03,7, '+ for R=0.1 kilohms') 


jAj 


jlLai] ,j-a 1 g jlc. 1 jL^aa. ^ 

L. 


'i&A 


( jjjj JLuillj 

SI ^ W'<a JiLaj 
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12 


10 r +++ + + + + +++++++ + $$$***** + 

. JL. + + 


0> 

o 
c 

03 

5 

03 
Q. 

03 

O 

8 6h 

O 

i— 

o 

CD 
0> 

CD 4 " 

I 


o4 


Charging of a capacitor with three time constants 

T-1-1-1-1 


+ for R=0.1 kilohms 
o for R=10 kilohms 
* for R=1 kilohms 


O O ° 


o° 


OO' 


, 0 ° 


O' 


o 


0.01 0.02 0.03 0.04 0.05 

Time, s 


0.06 


C_S&a]| ,j-a j ,jl£ Lal£ isi jiiSI 4-lLa_)Jl AlijUill Clul£ Lal£ 4_jl gVnmi ^ja 

: (^) Jlla 

‘0.5S “CJajill 5V (J lg-3 SjLiLj ^ 4 A IuaII ^ 

\ aJ6\\ dlVLiJl (J^.1 (j-a V 4^ ~s (S-aujI i C = 10 /J.F 4-aJ3 Clul£ 


R = 1000 Q - 
R = 10.000 Q - 

_l L^ajj (j-aj 

R 

WV-- 
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Matlab Function 


function [v,t]=rceval(r,c) 
tau=r*c; 
for i=1:50 
t(i)=i/100; 

v(i)=5*(1 -exp(-t(i)/tau)); 
end 

vmax=v(50); 

for i=51:100 
t(i)=i/100; 

v(i)=vmax*exp(-t(i-50)/tau); 

end 

end 

^^£3 £jU]| ^ujI £jLj (j M-fNe *• ala 4j<ann I_ 


Matlab Script 

c=10.0e-6; 
rl =2500; 

[v1,t1] = rceval(r1,c); 
r2=10000; 

[v2,t2] = rceval(r2,c); 


plot(t1 ,v1 ,'+r',t2,v2,'*k') 
axis([0 1 0 6]) 

title('Response of an RC circit to pulse input') 
xlabel('Time, s') 
ylabel('voltage, V') 
text(0.65,5.5,'+ is for 2500 ohms') 
text(0.65,5.0,'* is for 10000 ohms') 

<■ ill&all juolt juallj (jjxall) ^uUll 
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RL Sj!J o jjUJI MJlaJI <lu<!jj T,T, \ \ 


-\ 


L 




i(t) 



+ 


v 0 (t) 


• *.—2 c_*l /j jjl_3 t 

L 

jll Cluliill T — — ; 

■ RL AjX-nJalt AA (JiLaJ 'UjLs-all (jt 
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-y 


L 



L di(t) 
dt 


+ R.i(t) = V s 



V R (t) = R.i(t) = V s (l-e~&) 

R t 

V L (t) = V s - V R (t) = 1/ S . e - ( T) 


; <LajLLaJl jic. aJt 


] <jJajLa-a]t .1g -vll 


\ (JliLa 

(JSjjj ^lalalt t—0 4 i ^aj^a-a ^_iJajLa^a]| ^3 jLall jLiill t 4_iixa]| (JaJ ,j-a 

A jakill b 4 lakjlt ,j-a £-SataJI <j£ijj tilli .IxJj 4 is.li.lj 4-ijlj fi^-al ^gAUj b ^ 3— >'q~l\l g 4 lafljlt ,j-a 

A Jjgullj 4_iJajl^all J 1 C. jLiill <Lij<a Cj±t 4 a.3j.W<a JJE. is.la] i“ ni C 



50 Ohms 


; (Jail 
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| 5J.il*-*]! a,^Vna! i 0 < t < 1 S ,j-a 

m = v i (1 - e-&) = 0.4 (1 - e-&) 

Tj= l / r = 200/100 = 2 s : - 

; t = 1 s 5Jaailt Aic. 

i(t) = 0.4 (1 - e -0 ' 5 ) = l max 

: t > 1 s <_M c> - 

. t—0.5 . 

i(t) = lmax e T2 T 2 = 200/200 = 1 s 

Matlab Script 

taul = 200/100; 

for k=1:20 
t(k)=k/20; 

i(k)=0.4*(1-exp(-t(k)/tau1)); 

end 

imax=i(20); 

tau2=200/200; 

for k=21:120 
t(k)=k/20; 

i(k)=imax*exp(-t(k-20)/tau2); 

end 

plot(t,i,'o') 
axis([0 6 0 0.18]) 
title('Current of an RL circuit') 
xlabel('time , s') 
ylabel('Current, A') 
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Current of an RL circuit 



rlc SjU ^ SjjU i\ t.r.n 


v.(t) = v s 




; jjjla ahViuiLj c Aln-all S_jl.il I <J^.I ,j-a 

v s (t) = L ^ + \S -oo i + Ri(t) 

\ <Uil*-All A 5JjL*-all <LjaliLaJ 

dv s (0 _ ^ d 2 i{t) | di(t) | i(t) 
dt dt 2 dt C 

• v s (t) = constant oi^l J^JI ^^ic. ,j£^j 

_ d 2 i{t) | R rfi(t) | i(t) 
dt 2 L dt LC 
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/? 2 + a/? + b = 0 


; oAA 5 _sIj£ (_j£-ojj 



P = y,ti 


4-1 jg jaU ->g jlc. (Jjj_£iiJl 'UjLs-hII 


; (jj^J AajLuJI 4JjI*-a 1I <Ja> (jls 


i h (t) = A t e a ^ + A 2 e a ^ + A 3 


\ (Jlla 

■ <j' AAjLuJI a^l-lil 

L = 10 H , R = 400 Ohms and C = 100 fiF 
v s (t) = 0 i(0) = 4A and ^-^=15 A/s 

,i(t) jUilt jUJ l_ij1Lui]|j 

: JaJi 


; 5±}L*-a]l i? s (t) = 0 

q = ^ + 400^ +1 

dt 2 10 dt v J 

/3 2 + 40/? + 1000 = 0 

; 5JjL*-all oilA l^AjLall ^l^klLuiUj 

Matlab Script 

A=[1 40 1000]; 
root_A=roots(A) 

root_A = 

-20.0000 +24.4949i 
-20.0000 -24.4949i 


] La£ jhlll Ai^lc. 4 _jIj£ (j£-aj CS^ ' 


u' 


173 








i(t) = e 201 (A | cos(24.4949t) + 4 2 sin(24.4949t)) 


i(0) = e~°(A 1 +A 2 (0)) ^ A t = 4 

® = 24.494924 2 - 20^= 15 -> i4 2 = 3.8 

dt z 1 z 

e~ 20t (4cos(24.4949t) + 3.8sin(24.4949t^ : 


^ dltjliillj CllljJ jiill ^^Jc. (J^.1 Cll^jVn Ajl »**nuVI (j£-aj 

,_j-a Ac.j-a^a] (jjjj J 








La.pl.iee Transform Pairs 



f<0 

K*> 

1 

I 

1 

- s:--0 

5 

2 

t 

l 

F 

3 

t n 

n! 

5** 1 & 

4 

e'* 

1 

s>a 

s + a 

5 

te~ ar 

i 

(j + a) 2 

6 

sint'M-'T) 

w 

r +>1” 

7 

C03(M-t) 

5 

r, ^ 3-=-0 

5* +14" 

S 

e 11 * 

+1’ 

(jT+il) 2 + H~ 

9 

e Jt cos(hT) 

s + a 

(j + fj) 2 + w 2 

10 

4 r ~ 

dt 

sF(s)-f( 0-) 

11 

J/(r)rfr 

5 

12 
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State Variable technique ■ t, ^ 


O^Aj l ajJatiall dlVLiJI Aj^laij 4-jl 5JLaJl 4_ljlj 4_3j^la£ 

: 

_4_alii^a]l jjJaj (JdlaJil Ig-^aLVLul (j£-aj 

_4_lliiJI jje. A j jjiia (j-a j (3^ L^° ^ $ 3-U Lil (j£-aj 

_A^a3^]| 4_*j^La 

_4_alii^a]| tiljluj jJ^jiaJ <_J^.I ,j-a Lg-al^iJLujl (j£-aJ 

^j 3 jLiii.1 (j-aj 4 t U^J 43 J 4jJ» 6 JJ 3 LLa La <LajS jLikl ^^Ic. Ajjiaill oAA -laJatJ i."n*a 

_lAAic. ^aUaill 4uilj.il ( j-a Jj£l 

jjjj.La]| ^\ lajlt ^ ji. jA y i ^sHaill _jA U i 451^-11 JiaLLa X (j LjJajS jl ] ^alc. (J£julJj 

; ,j! 1 jjSLaji 

x(t ) = Ax(t ) + Bu(t ) 

y(t) = Cx(t) + Du(t) 


u(t) = 


Ui(t) 

u 2 (t) 


x(t) = 


Xi(t) 

* 2 (0 


y (0 = 


yi(0 

y 2 (0 


M n (t) 


x n (t) 


yn(0 


.^Uaill CluljJ <j/i jdxJ dlli jL^ia A, B, C & D : (j* y&J 


\ (_]LLa 


^ J^. J >i^J 4l]till 4liiJalilll <Uil*-xi]Lj 4ic. ^ V'll ^aUaj jfLll 


^ + 3 £m + 4 am + 8 ^i +2 y(t) = 6 U (t) 

dt 4 dt 3 dt 2 dt ^ v J v J 


*i (0 = y (0 

() = dy = to 1 w = j.) 

2W dt dt 1W 

*3(0 = g = ^ = *3(0 


: cM 


dt 
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* 4 (0 

*s(0 


d 3 y _ dx 3 (t ) 
dt 3 dt 

d 4 y _ dx 4 (t) 
dt 4 dt 


*3 (0 
X 4 (t) 


x 4 (t) = 6u(t) - 3x 4 (t) - 4x 3 (t) 


U - A '2 




*1 (t) " 

r 

*2(0 


* 3 ’(0 


* 4(0 - 

- 


0 

0 

0 

-2 


1 

0 

0 

-8 


0 

1 

0 

-4 


0 

0 

1 

-3 


“I 

*l(0' 


O' 


*z(0 

+ 

0 


*3 (0 


0 


_x 4 (t). 


.6. 


u(t) 


x(t) = Ax(t ) + Bu(t ) 



*i(0" 

r 

i = 

* 2 (0 

A = 


*s(0 



-* 4 (0 - 

- 


0 

1 

0 

0 ' 


O' 

0 

0 

1 

0 

B = 

0 

0 

0 

0 

1 

0 

-2 

-8 

-4 

-3. 


.6. 


y(t) = Cx(t) + Du(t ) 
*i(t) = y(t) 

0] 


^Ualil Lol 


(jl LiJj 


■jVi 


C = [1 0 0 

0 = [O] 

; AjlJtlmVlj dljl.l]| ^2 dljJaLLall jLiii.1 

/ijjjLLa LajJ (jj£j (4dajl^all jl CllliLaJI ^IC. ojLall dljLiill 

LajJ (jj£j Clllaii£-a]l ^C. dljjjlll 
_4_/ua]| 4dl!i LajJ (jj^J dLajLLaJl ^3 fijLall dl^Liillj dl jjjlll 


177 






















jUikl CliliLa (JL_£3 jVI Jalaj jl (.~*Aq*^x> (_£I <al».all CliLaliJl 

.jjjjfrla <Jjl (^gic. jLaJC-VLj dll jjiiall 


; JliLa 

; Jldlb 4_m*]| SjUl 

R 1 R 2 R 3 



,V 1 , V 2 and i ± uj^ <—>'^ ®j^VI ^c.ljSll L J^- jldi^VL? 

/fi^jjlxJl 5Jl_aJl ^3 ^allajll (_L^aJ ^^lill Aij^^-i-all ^IVnml L_l^ila-allj 

: lM 

; 1.- £&\ (jl j£-aj (JjIaJL 


c inm + 

1 dt 


v lz v 1 + v 1 -V2 

R 1 R 2 


= 0 


C« t « tii = 0 


dt 


R 7 


^2 - H^3 + ^ 


di 1 (t) 

dt 


y (0 = vi(t) - v 2 (0 


; 1 .. \ jl j£-aj idiUiaJl (JjIVn 

; ^^>dJl 5a^lc. ^Jaxjj 
; jjjjdVI dlV-il-*-a]l i*»J>dJ-ijj 





























dv l( t) 


dt 


+ 


C 1 R 1 

dv 2 (t) _ 1 


)Vi 


v? 


Vc 


Vi- 


dt C 2 R 2 ^2^2 
di±(t ) _ V 2 ^ 3^1 
L 


c±r 2 

Y 2 _ H 

C 2 


Ci R 


i«i 


dt 


Vi' 


v 2 

— 

A. 



-( 


+ 


Ci«i C1R2' 
1 


C 2 R 2 

0 


L 




Cl«2 

1 


C 2 R 2 

1 


0 


1 

C 2 
R 3 

L 


Vi 

V? 


LllJ 


Ci«i 

0 

0 


v s 


y = [1 -1 0] 


Vi 

f 2 

LkJ 


I <jj£jj 


a^jai]U Ainluj La IL&j A-iLjalilll dlV-iL*-*]! <_*Lpl£naj Li] l_)]/IjLi]I ^^3 A^LLall ODE 

U\jl\ 


•' ^-xalWunI Aj3j £j ode £-jLi]l 

AjLiJalii]! dlV-^Li-ai] jL^jL/ Ode23 & Ode45 ! 1 —£L3La]l ^2 lilLiA 

^Lous&vi 

■ ^ .• 

LijC. ^c-ilj Aiiusi <jLjalili]l CllV-iL*-a]l <LLal£-a ^2 £jLi]| I^A -LalxJ ) Ode23 £-?Li]| 

.Aiiliiili j a^u\\ ajjjaJI (jA (Runge-Kutta) 

\ £jUi] 'LaLtil Ax-Jj^allj 

[t,x] = ode23(xprime , tstart, tfinal , xo , tol , trace) 

Li JC. ^c-ilj 4jlJj_£3 ^^Ic. <jLjalaj]t dlV-iLs-all <LLA£^a ^2 £jLill I^A .laitJ \ Ode45 £-?Li]l 

_5_uj^aLiJlj 4_*_sl^)]| 4_uj^all (j^a (j£]j Ljajl 
I £jUi] “LaLiJI 

[t,x] = ode45(xprime , tstart, tfinal , xo , tol , trace) 


£jL 5 ]| c i AjiijaLaiiii 5Jji*-a]i (jfj ^j (_j^>LjLaII 0 -aLi^)j ^2 £-?Li]! ^ujI ; xprime ■ 

X^t') ^JLaJl ^-Lx-luj £ L>aJ^ AjI L 1 C-L 1 tdljj (jlLiuJl <ULiJl ^-Lx-lu MiA]h 

.xdot £;> 3 ' 
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.cUi£»U ^j : tstart ■ 

*4^' t>j : tfinal ■ 
,4-iljVl 5JUJI ; XO ■ 

1 g jjj hjj IgJLaA] ,j£-aJj AjjLlk \ tol ■ 


: p)J^ 

jr y 4- 1 j^=^'j V s = 10V , R=10000C1, C = 10 /iF ’. u' lm <j^' ^ 

^-iLl >. i\ l (jjjLjklb dllj i? o (0) = 0 u' ‘ (0->20ms) Cm £ 

R 

-Wv-- 



: lM 
; 5Jjl*-aJl u'i^i 

q dv 0 (t) + v 0 (t)-V s _ q 
dt R 

:JMhj 

^l = v L _ voV = 100 _ 10 (t) 

dt CR CR oy J 

; <_1^J! jL^jI (j£-aj AjIIjII 5JjL*-all Cmj 

v 0 (t) = 10(1 - e”W) 

Matlab Script 

t0=0; 

tf=20e-3; 

xo=0; 

[t,vo]=ode23('diff1 ',t0,tf,xo); 
v0_analy= 10*( 1 -exp(-10*t)); 
subplot(1,2,1) 
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plot(t,vo,'b') 

title('state Variable Apptoach') 
xlabel('Time, s') 
ylabel('Capacitor Voltage, V') 
grid 

subplot(1,2,2) 
plot(t,vO_analy,'b') 
title('Analytical Apptoach') 
xlabel('Time, s') 
ylabel('Capacitor Voltage, V') 
grid 


Matlab Function 

function dy = diffl (t,y) 
dy = 100- 10*y; 
end 

aJLjI! Ui ■ -iiAjj AxJj 
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: (r)jn. 














































































































































jL^j) u jiLaA 


h R = 10Q , L = 1/32 H ,C = 50|iF : J ^ja J .... 

(jjj 4jjLLa]|j l?(jt) JJ4-xu3 

VcC 0) = 20V i L ( 0) = 0 


t = 0 



L 


di L (t) 

dt 


= v c (i) 


C 


dv c (t) 

dt 


+ ii 


+ M 2 . -/=o 

R s 


di L (t) _ v c (t) 
dt L 

dv c (t) _I_s [l Vc(t) 

dt C C CR 


*1 CO = Il(0 
x 2 (t) = v c (t) 

*l(0 = 1*2 CO 


: lM 


■ Jaiuiiij j 


i j ' 


c _ 5 lc- AajHIIj 
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= *2 (0 


^ IuaSI A iLjal frill dlV jla-aJLj 4-jt »"nnVlj HT1 — f i I © 1 4-jtj^ (jVI 


function xdot=diff2(t,x) 

is=2; 

c=50e-6; 

L=1/32; 

r=10; 

k1=1/c; 

k2=1/L; 

k3=1/(r*c); 

xdot(1 )=k2*x(2); 

xdot(2)=k1 *is-k1 *x(1 )-k3*x(2); 

end 


t0=0; 
tf=30e-3; 
x0=[0 20]; 

[t,x]=ode23( , diff2 , ,t0,tf,x0); 

subplot(2,1,1) 
plot(t,x(:,2)) 
xlabel('Time, s') 
ylabel('Capacitor voltage, V') 
text(0.01,7,'state Variable Approach') 

t2=0:1e-3:30e-3; 

vt=-6.667*exp(-1600*t2)+26.667*exp(-400*t2); 

subplot(2,1,2) 

plot(t2,vt) 

xlabel('Time, s') 

ylabel('Capacitor voltage, V') 

text(0.01,4.5, 'Result from previous Example') 
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<jUasSn CiLc-Lij ; 

.i-jUaaVl JHaj (j ,>>1 

; (JliLa 

; l—IjjUnolli ^lli-a _jA J£jIJU CllLlLaaJl (jj 

,2 l" it » <1 aatt Ai^Sj^aa] A 1 ml mV I ^)j^aLixJl 4a.jl - l 

4 1 kO <_)-«^tl AajLLaj 500 4_llkl4]l AlLajlLa (."n^l 4g ^ ^fLaJ A L«oja AfLuxll Clul£ lij -Y 

. UJ^ill Ajjuoj Aa.jl 

_(JlJa-ail 4_j44jlll AjLaJLuiVI ^sj-ujI 1—lVljLall ^I’lVimlj -V 



V?- R 4 I 2 + R 3 I 3 + R 2 I 3 


R2I3 = ± 


sc 


y 2 = ViiMl + 


SCRn 


■( 2 ) 


Zi 1 — /?'| ~^~ 

11 1 sC 

Z 12 ~ 0 


/?o x / 1 


2 - = t 1 + 

Z 22 “ ^4 


! OPJ^-^' c> 

; Y -1 (jjalil*-*]! (j-a 


v- 


2 _ 


z 21- Z L 


\ Ajjaij JlLajVj 


v g ( z ll+ z g)i z 22+ z L)~ z l2 z 2l [1+1.05*10 4 s] 
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clc 

clear 

num=[2]; 

den=[1,05e-4 1]; 

w=logspace(1,5); 

h=freqs(num,den,w); 

f=w/(2*pi); 

mag=20*log10(abs(h)); 
semilogx(f,mag); 
title('Lowpass Filter Response') 
xlabelCFrequency^z') 
ylabel('Gain in dB') 


Lowpass Filter Response 


10 


5 



0 


\ 


c 


-10 


-5 



-15 


10 


10 


10 


10 


10 


Frequency,Hz 
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( jim-iimnll 


ujLiLJl oLOaudl oLuiLut 


.Simulink 4ii£aJI • 

♦ 

. al£Lxoil ;§>jlai go Jala Jl 9 gl 9 JB JiJI ® 

aUi In^i # 

f r“ 

. a^liy^ll uljlJl attUo 9 Jixoj • 




Lj^UUil ^ alfladt iliLimlmt 


‘KaSLa \, \ Y 

'^*-1' J J- 11 J-' (_j-a l^tUll L_±al^j]l t" il^I-i^. \l Jj>*aa]l l3A ^3 

^Ojdll 4 >. a ■ ^-» j^Ila (_j<a I«.Aj v—l^ljLaJl 4 _uj ddl. jA j adL^all ^jj^aJ <_}j£jaLl] A±»J-La]l 

jJ (Model) 

A-aj^Ul j ■ «a\ *'» II ^^Ic. (Jj. ^»-v \1 dll^iaa. (jjJJ Aiia^UI (Jl£dVI (_J-a ^ r - j;^<Q dl*_>Jaj 3ii] 


^ ajj^aIi o^a c-ua. i Simulink a y^-aii ^ <_Jj3ja]i eiiJ 

^j]| J L ^-»t \t \l ^ya 4 cl ^ ^ajJaj 4 _lC -^}3 A_jli£-a <_J£j A_lC-^}a]l dlLlj£-all (_j-a ^ r - J ^ «Q 

_il£La-ai] ' ‘ ^~*l' 3aLra .all a-ljj ^_3 Lg-aAdLual 


CjLuL^I <jAmu Cjbjlv^ jl^Ja' t, > t 

A_lC.^)i]| dll_Jj£-a]l t _ s -lc- t_aj*j]l (_j>i AjV A j 3 jAl ■■ *all t" it li 1 -tn. ^\l f.liiJ £. 3 j]I <_Jj 3 

^JjJlj-aJsj laJaa<ait a-Lii AA-ax j a.A±ll lju^-aj dll±A^a31 ojlA <^3 aJj^.j-aJl j■ .ali*II 

_AjjLi^)^]| dljljJl ^_y axj SlSLa-a A-ll/mJ 


<_JiLa A £31 Sj3all ^aJai jj^aLic. <_JiLaj '.llflxJ ^jLaj e.l_il JliliVI <_f^ A ] cAlj 3*J 

_^JI _A_ijLi^}^£]I oj 33 ]I dlLj jjj£JI J ><al i i dllSjdSI i AjjLi^j^SJI CllVVI 

_ jj^aLixll £>3^J ( ^ s jJaLl^)]| ^llmiat 3 xJ 

U] La£ . l_l!)ljLa]Ll Aj^aLaJl dlljj£-a]l <J^jj^a^j]l A_lil£ A_Jlj]| JlSdVI Cj£p 

jj^aljaJl ^Lua (^g-lc. ^-^OaVI A_ic-^}3 Ajli£-a ^j-ajJa a3^a^-a]l jj^aLiaJl ^jJaaJ 

_^L<al_i^}j]| (Jjjduj Aic. 


(jh (-iilLall 
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puijl CjI jjaa. ... 


Debug Parallel D«;ltop Window Help 



Open... 

Ctrl *0 

Close Commend Window 


Import Data... 


San>* Workspace As... 


Set Path... 


Preferences... 


Page Setup... 

Print... 

1 P:V ^twodielectnc.rn 


7 f:V.-^lj\nneDielectic.m 


3 C:\...VOeil<top\untiHert.r»i 


4 F;'...w folderVubsolvt m 


Exit MAT LAS 

Ctrleq 



nrssss 


■ hi. Hut .1.. 

turn format look Hem 


1 - a 5 

£ <5 | | | > ■ |W.O |Nonnal 

~3l 



(ilUjjAxuJl 4 i j£^ 4_ifrjlil ljjILoII CjUjIa />a*jI CjLjj^a 
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... simpower systems library ... 



cfcrafy: amEovrerSystems Sesrr.n rmi.i& mono; 


- Embedded D€ Link CC 
H Embedded DC Link WU 
H Embedded DC Link V9 
H Fuzzy Logic x obax 

Gauges Blncksei 
H image Acouetiof Tbdoox 
H instrument Control tolDo* 

9 Mood Fret)civs centronadSox 
9 Neural Network twiwx 

- H OPC Taoibcx 

- HI Real-Time windows TS'oat 
H Real Hitb Wotw.op 

H Reel-Tlma werfcar op EmDoOdudi 
■m Report Generate / 

■H RE Bfcicks* / 

H RjUUst Cu nlioi Tucbox / 

- H Signal Process no Btoc^c 

• j| SunEvents I 

- M Simrbw etSysletrs 


-n amacape 

• W airulnk Centro: Design 


•H Smulnk Deaton Vecibr 




A 'f. jjjl i i~i' ^ vi\ ) 


Apslcatcn Lbrari 
jj-DBufauled Resau—es Lernry 
r. - Etectnc Drves ktxery 

ij-Flexible AC Tran smason Systems i-ACTi. _crory 
i- - Electrical Sources 
: - Elements 
t Extra Lfcrory 
: Machines 
Measurements 

-- 'nw; • -inrr- n~x _ 


^ ’• ”• 'D C-, 3rr-.v.rr 

Fje £or vc*v Hep 


Etick DeserBten 


Machines 


4 yf\jA 

*4lLu:V^ 4_uLj^^£jl j U 


CiVSH 4 r.^x 

a '~'s v 

1 s jj n‘^V l 4_ljSvO 


Showing: SimPowerSyilems 


... Application Library of simpowersystems ... 



File Edit View Fcrr-.i- Help 

O UBS P S 


Sf^rrH^nTT^ 


_■ « 3 


File Edit View Format Help 

□ 11 »- b a % e - - -it i. » E ib 


It Library otect/tdrivetib'ExVa Sources 


- Vt Embedded CE Link CC 
H E mnedded OE Link MU 
H E-noeddsd DE Link VS 
-■ H E uzzy Logic Tcobox 
H. Gauges Bocksc : 

HI l'br»ry:electncdnvelib/DC onvrs 
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Simulink SbVl j\ uLj*j t, \ Y 

4 ^IV'^I Jjldj al£La-aj 4_^Aaj 4_l!)Li. ^ya ^jjalld ^ ^ 0 ^_La UP' ajLiC. cs^ 

Ajj£^a]| ^)3jj 4^Ad]| 4 ^Jai!La jl j^'um (j<ajjj ^jb-s.II £,|^jaj A jS^Lkill 

4 4jjjj1_1a]I £jljli]l c-lijj Ojlall ^l-laduLl 4 AjVn^»\l 4_ul_n]| 4_=>^a j )4]| 4dl£-a] SilTIUlink 
jya (JjdLlj-all tilll Aa.1 (j^aJj 4 4 -v^^)L»/'\l 4_1 Loia]I (jc. ^y*_l -iaiadaj A -y <U cJ^J ‘ 

jl jl j.4 yi^N^ 4 j£] 4 iaUi]ij ajuojI jli Simulink ^ /is* 

(jjj dllj-il ji 4 4_iia^^Ul J 4 d^LsJI (_jc- o^y*-a]l jl ^^jaJl 4_±i£^a 

^^Jl ^jjaldj 4 Id d^aldll (_Jj£j| e.ldj 4 r. 1 ' ■ —. La£ _(_Jj£JI t^Ili 

(Jllill 1 ilda .1 I^Aj 4 jj-aC.! l^)li l^-llc. jlillj A. li£JI 

_^jJalj <_)£jd A 4JLula]I 4_J£_iA j)C. ^y*j 4 aVd ^ dLljiaia j)*ada 

O-al^j]! (jc. ol£La-a]l £.l^}^l (jdaJ tillL (j-a ^.l^liVlj ^^SjAii^a]! Litrv .all £,ld 

^aldd. j.jjIJ 4 lat^all £,1_3 j| ^3 l^jj3l^aj 0jLii]l jLgJal jjdaJj La£j 4 4 aVd a jjj| jiaJj 

jl ^LAdll jlgJajj ^l^)dV add. li^)iaj a^yli^ dljlyd (j^ijj ^^^1 (jjjl u«o 

C.ld] dldldaVlj (Jjjljia]l (jdaJ (_jd^)*d (_ Sjjjjj 4 Lgdjdl jl t_iLal LgJLujjl 

(j-a Ar.j*-y a J^ld ^ya A jj\ ^\l dll jl^ll (jd*J flldl *\ <La j^Ul 4 i3 jAl■■.all dt_ialada]l 

.<lLaVl 

: (M 

a I' SjLiVI JSJu ^jJc. dUaaljllI jaiIj djlj^ j (sin) ^jljlill ,j-a ^ ^A-y 

4_dUll 

; 4j]l!i]| ^1 JHaII liA ^3 • 

.sinwave *^ -1 
.sum <^?- j ^ ac . -Y 
■ Scope SjLjVI (JSj^i jlgiaV jjudc. -Y“ 

4 jj^aldJl o^A (_j-a j ^ ^ilc. <_]^ (__)dlLa<aa.j o^A (j4JJ <_J£d]lj 

■ 4_JIj]| <_J-aljt4]| 4_maJI ojLkjl (jl 

Out = Amp*sin(Freq*t + Phase) + Bias 

^^3 (Jj.'uMl (_)^ld jpi LgJI <Lkl^ll dljLuuVI ^-^C. a^bj (jS<aj3 SUm ^-a>^l SjLuu) Lai 

.S^lj-all (Ja.^]l J3C. Jd ( + ) ^-aaJl dljlJj) ^ildab tillLj |jst Of SignS 
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4_i3 Aj^_)j (_£.a]I AjAall ^A^aiil 4AjLud]l jj-aLi*JI (_j-a j - .a'<~- AiljJal (_j£^aJj 

^ (add to.) jl!aj Cy*J (JJjLal] (^g-lc. lajuJallj 

_<_at l>»^\ i j .'■>li . SAjAa. (model) ** ' < a l ^ 


^^3 Jj^aiadl ^sjojI AjIj^j AlisLiAal Aj^_)j j - .ale ^1 ^Ic. (_J^aJ 

( jC- bbjia Cllaili ^^C-Ia V 4AJ j >ia]l eA^-Jj ( <LjIjU| ^glc-i ^ 2l±aj]| 


■ J 


j^aJa 



• JjAaJl (j-JAJ La^ iAIIAj 1 £x .aa Alj-all 4_mail dlljLoi'/l ^^Ic. (JaA*a 31 j (jVI 


4 in->ll ojLiVI j»3j 

Amp. 

Freq. 

Bias 


1 

27T 

0 

\ 

1/3 

3*2tt 

0 

r 

1/5 

5*2tt 

0 

£ 

1/7 

7*2n 

0 

0 

1/9 

9*2n 

0 

1 

1/11 

11*271 

0 


JalAall AAc (jjfL) l—naj SUm £Aall <_JalAa AAc. ( _ r lc. <JjA*1]Lj i^Ua A*_j 


jl^jall i _(6) 15a 1 1 11* ^ Aj]| 4_IalA]l iAjIjLujVI aa*J (_$j[ju±a 

. J^IaaII aac. jj*j Jaa!>Ua (jaljA k»-Vi j (| ++++++) ajIIjII SjU*- 1I List of signs 

] La£ laJaa^ll (_J£joi (jl laa^/lj ejj^aLic. C-' yjf'j) (model) ^5j-oj]| Ajiij A*J 
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jjl jla 3^jJallJ (j4Aa La^ 10s 3*-^J 3 3 ^La3 Llil Ja^^U 

y (_^jl_uiJ A la. -yj ^ A j3 (Jj-ixiL ^^jkLuj Lilli lillilj L» j (_j] dlljijsljliil 

_^i^aill 33 ‘‘“V 



J L 




Ax_) 


Jj 3j 3 o^LkjcVI 3£^ 4-ijULaj |^ lIajIaj LgJ^jJa .1*4 ^Slfl) ^.'Cllljjjtl 

t ** \ *1*1 U 1 1 ^ L ^ 


; 4_Jlli]| ^Jj 3331 <^3 ^llaJ 

.sinwave *J3) £iia 

l ^all l 4_j3 Clljl3l <Laj3 3^CatJ Gain J ‘ '~" r - - ^ 

.SjLiVI Scope 
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^4 .i dll^Luc^U j 1 4a4C.j MUX -£ 


JLill (_j-a Ja^^Lj ^3^<u]l <_4a_oujj K 4-043 ^^3 (Jj-laJillj ^3^<u]| ^Latil 3*4 

4jjjjJa^]| ojLkj^lj 4 <\. ^-<V 1 ojLkiVI (_J44 4_jjULa (_£3ll ^gjLlJl ajui^II _j Jalai-oll 

.k=3 <—^4 


^ untitled * 


nr s ' 


File 

Edit View 

Simulation 

Format 

Tools 

Help 



□ 

ef ra m 

& % ta 

| 4* <=& 

It t 

:Q. ; ► ■ |io.o 

| Normal 





Ready 


■ ^ \ll\l < JL^I (_j^j£Lj ^' s ' j ^ ill J ]•» Jjfij LiaSj CllLiJaJJ .3^0 (Jj4l_ui]l LlSjJai 
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^ untitled * 


File 

Edit View 

Simulation Format Tools Help 

D 

g£ y 4 

X^aOS 4 s =4 ft | £3 i ► ■ 10.0 Normal 




Pulse 

Generator 



Time offset: 0 


(_j-a 1 j ^3 j ^Ic. cJ 1 ^~* a ^ lilA ^3 Li3^)*j 

4_a_]ljj ^Ic. (_j£-aJ l 4J^j ^ ' v ' j^ ill f.ljj ( iu£ 4_iaJjudj]l 4_liLaVI ^~ |, » J 

Simulink ^inll 
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Au.uiAoA AJaxui 

♦♦ ♦♦ 

4-ajla ^ , > r 

Analog-to-Digital Converter ^,jll- ti? LS-jil JjuJI i, i v 

4_n5LJ SAjAzsJI <■"'' j' ^ ' ^2 LgLsldal did dll a j&dil A^i 

. ( J i^' ^ (simulink) 

^ jdll diULu (jl dnzs. (tAljIJl) JauJI dtald-V eblj^U SjldVI <jo aiVj 

.(double) ^ J 4 -^ Jaj^ii ^ jsu 


j grJLcu SI£Ia4 j A-^Aaj 


^ JAaj 



Idealized ADC quantizer 
(settmgs: 4-txt converter 
Vmin: 0. Vmax: 15) 



First-) JjVl fUdli *iUUj(Zero-order Hold) o<»dd]i ^^ 

(order Hold 

4-a j^Jl (_ja jC. e4Ai_1j 4jAi-a <_jl_^-a (_ja (jo j]l * j-oLuba 0 jLuol IOaI (jl (_ja jij] 

.W > B ■d A-oj 2 (jl (JzJ (jo jik-al] (jjLuio |X(w)| 'd AjjjjS (Jdjdl <jfLJj t (B) 
2B (j-® jd^l jl (jjd-' 4 -® Wg ^ n»ll SjLil djli jjld lil 4_j| (^ic. dll n»\l Adi Ajjiaj (jaS 

X s (t) LUAj Xg(t) AjLi*_oll ojldVI (jo Laid Aid (jl <j£-aJ x(t) SjLLVI (jli 4 

AdL^aVI SjLuuVI fiAldLuil j<lo 1 Idajlj _B daja. (_jaj*J (_jaiida jjjd ^dujo C- 
A■r'tall (Jjud (_jl^ nT (j-®0^ 'Otda-all ojldVI A-oj 3 til t .ad dldst-J iAl j. al^ SjlA alAdl>alJ 

^jAjo Laid Ajlda Q j® j. .all l_ljjjj]l lAluiLa tAl^jlu: (jl .nT + T cs^ dM' 
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(_j-a S^aJjoiA]l (_j<a^]l o^Loil SjL*iuil <_J^i (_j-a Sjl^ll eA& ^AilLuij cdlLlj LaJI ^y^ajll 

SjLkiVt 



Hold 



IgJ Al ]<~- <_]£ t^lLuualj Ll(t) Q^aHjoba dlljLail .lljJ iS^ ‘ <■. ciujLa (jl Cilia. 

(_J-o*Jjuaj3 (JjL/i 1 . tdjujLa Sjlc Lai i oA^lj A1 AC. (_J-aj J^/La. Ll[k] *Lulj 4 _aa3 

.dAiiadl (jjj kkll oLinjjjVI 



Hold 
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(Digital Filter) diill Aili^i di^ftdili v, i, i v 

4juld]l <_]1 £joiVI i—lic-ij ( <_Jl£di adtJ ^ 1~)» J ^liLall ^^3^)11 ^joojaI] H(z) £-jtj 
(Jj t ^gAjollul ill cJj L 4_ljlj]| OJjallAa]l 4_Ij^jaLl]lj S^jojIaaII 4_lI£joLl]l 

) ^HaII <^-03^)11 ^au^aI] Jj^\ 4L£.jkjdJ 


Jilll • 



a 0 X(z) + a 1 z" 1 X(z) + a 2 z 2 X(z) + (-b^z'Vtz) + (-b 2 )z _ 1 Y(z) = Y(z) 
X(z)(a 0 + aiz ' 1 + a 2 z" 2 ) = Y(z )(1 + b ^" 1 + b 2 z' 2 ) 

as!)1*JIj i^Ujj ^^-03^)11 A_ii£dliil Jfcll (_]i 3 a y dilljj 


aJUI! 


H(z) = ^ 

' ’ *«> 


<_)1aJ k dual 2 k ^Iaaj lg.il 4_1 a 3^)]| dll a. d^oil ^ya 4 1^\ dill o^A 4 aLuj <jl 

_ (^au^aII) t - 1 j"' 
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[ ^JULa]! a1i£joli]I • 



i 2 ^ J ■ <aj«]lJ 1 (_Jaj |< <_J^jjd] _La£3 LgjLs 4_ajl_uJI (_jc- 4_ii£joLi]l oi& jj*V< 

_i_ilaS j l_LujIj (jjj 4_ljlj]| 4 ^3 \l ^j| 


P) js* 


| Jfcll £jLj 4_1 ^^-aS^)]! ^juj^al] ^jjLuuJ (j4J 


H(z) = 


l+1.5z -1 + 1.02z -2 
i-o^Sz^+o.tsz - 2 


.^LuJi (_]ij]i ^jLj jiLaj (Simulink) ajj^aHj 4j\»'u«vij ^ tdljj 

. Y • * _liAjj]l (j-aj £jJaJ (jl V 



Gain 4 
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(Y) Jlia 


Jiill £jtj 4_1 (_J^^]I ^j^Luul (jjj 


m = 


l+2.2z -1 + 1.85z _2 +0.5z -3 
1—0.5 z -1 +0.84z _2 +0.09z -3 


□ SHI #StoB|<=^1h|;2d|^ ■ |2000 I Normal ~3 |g B d # ft gj B ® 


Fixed-Point Direct Form Filter 




J ^ fxpdemo_direct_form2 : LjJ^jLall ^aljVI jiajJiJ i_u£l 

. J^V! kka^l l 
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■ t**<l -v \. ul. n‘'\l • 

4 aK e^J £jlj ^4<aS^ll dlU.j^U ^ \. .jjjjl £y* 

: 

H(z) = H 1 (z).H 2 (z).H r (z) 


X( Z ) 



Y(z) 


^cjLj 4_ulii]l i^y> jail x ^a]l Jala^all (j44J (JSjuJIj 

= 1 + g 1 z- 1 + a 2 z- 2 . ^ 

[ J l+b 1 z-l+b 2 z- 2 ' ^ 



Li/ \ _ 0.5(1-0.36 z- 2 ) 

' ' l+O.lz-i-OJIz- 2 


: lM 


■ ^ic. (_]ij 4_laJjudjjj <_JiLi]l ^4^-4 (Jg4‘44J ojlc-l .1*4 

H(z) - °- 5 ( 1+0 - 6z_1 )( 1_0 - 6z_1 ) 


(l + 0.9z _1 )(l—0.8z _1 ) 
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j 4_la^!/La 

; j-aljVI jiajjj ^a __^aVl AjIjSj 

^iJ JaJaa^ i ^ fxpdemo_series_cascade_form 

JL1I £jlj (_£ jJl lmlmlill 

Li/ \ _ (l+0.5z -1 )(l+1.7z _1 +z -2 ) 

^ Z ' (l + 0.1z _1 )(l—0.6z -1 + 0.9z -2 ) 


Ajibj^Si! SlSl^aj JjIaj 


R|_C 4 i\tn\nn isjlai oI^L^aII j 4 Y, ) V 

| I j ldil*J jjSI 4_liLal L)^_5 ^~ l - ' 1 jdj JIaaJ lAilu: 



I 


R=20Q 

A/VV- 


u=Vs = U m sin wt -100 sin wt 

I 


Z= 0 . 7 // 


(j^o dijda aJoJj. aj A A ‘ al i uJ 4_i_iL)^d Sjla ‘Al -n. d ^ajAddl Jdaddl £jdj l_i elladl 

A £.I laJ.i jjVI j jLiillj jjjji] l_Jjl_lLa 4_1.1*J ^iLaj (_iLaj dajULa 

R=20 Q L=0.1 H 

■ ciil 

• (f l ( t gjJal_l^}]l s^jlai] 4 a. d jll 4_iidlil]l 4jjL*-a]l ^Idlluil 

" .Sl£Udl f j!>UI ^gijAdall Jaladdl ^ajoij -Y 

Sa*j aijj^ ~l lajll dULm^ Jldal -V 

’ : lM 
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di 


U = ui + U 2 = R.i + L — ! (jA lVi\\ 4aJI 4_l3l*_<a (jli 4_iludluij (ji Laj 


. R A-ajLLoJl Jajl g \l jJjjll Ui • 

./. AjJajU^ll JojlgJl jjjlll U2 • 

SjWI ^jic- L_ijl_iLaSI jjjjJI U • 


di 1 R . 
— = —U — l 
dt L L 


\ (_]£jJo]Lj 1 , ^aj] 4_iliJalili]| 4 JjL*-a]I 4_il!i£ Jn*j 

j_y 3jj j 4 il l >»1 al\l 4_l.AjL-ai] ^3 jLall SAjoi 4-aj3 ^jc. cJ 1 3j 

«.LaLiV (^g-lc. (Jjb^aaJ i j o =0 jCHl] AjjIJjjVI A.ajq\l (jl 

; (4 Ui n 1 '' 4^Loj) 4_iJaj^}La!! 4 ' '1 ^ 0 ^11 lj& sl^La^all till A. ^ 

i (f) = f (ju-ji)dt + i 0 

; ‘ < 34 ] 4j^L*-all Ja4jb iLi (_JjA atj f.l^}^l (_j£-aJj 

i(t) = -f(u — Ri)dt + i 0 

L 

l^J 1» y JaJajk^aJ'i ^ il 1 1 n at la.il] 4 a . dlV-^_*aall (_j4JJ (_gJtj]l 



] AjIIjSI jj-aliatll ^1 lilA lillia ^3 
.Continuous ajjIaII t>-^jJj Integrator - 

.Math ajjIaII (j* Ikjjj Gain j£* - 
.Math ajjUI qa Ikjjj Product *1^ j^c. - 
.Math ajj£JI fj* Ikjjj sum j^c. - 
signals & system a-uI*!! t> Mux £_> j^c. - 
.Sources aj^I ^ sinwave ^ 5 ^ - 

.Sources a yiS ^ l l ^ a^jjj (j-ajll sjLil ji (j-ajll jI^c. 

.sinks ajjIaII t> Scope aL^j - 

tO ) Ai_jSj^a-a i_)]/ljLa]l <_]aC. 4-ajj^a ^^Ic. cJ^ ‘‘‘‘.' ^cjlUlS! j j. *aic- 

.sinks aj^' t> (workspace 
.sources a nS ^ \ l ^ Ikjij Constant Alf^ a-*jS j' a^j *jCil - 

Jj-aliatll iaJ^) (model) A^ik-all 'Laj^Ul jj^aljadl ^4 (jl (jVI 

AjLsJJI ^3 _■ ■ ^^ ' L—U3k4 l 4 a, ^-»l jll 4_aliJalil]| aJ^Ijl^I L-Lmlj LaJ i l^ 1 j ( ^-s 
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m A ■>, Will ^Ic. 

simulation j*V' j* ^ ^ ^ (0.05sec) j c>j 

Configuration Parameters j*Vl jUil cIjIjjVI J^>S ^ 

(_J£jJtt]|j ( al£L^a]| (_J-a j 4_ljlS-al £J^}«a 

. J^. L5^' j'j^' to* U^J yr^' 



5 yjsl^a ^^Ic- -laiuJallj 0*_5 • , * 0 j ■ AatJj 

| (_J£joJ| (jjjj La£ Sl£L^a]| (jl A^j (JjitjAj 


■ 



*3 
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t 


IjJ*-! j 2, “ 


l-i»'' 4ijj 


| *\£1 a]| ^cjljj jLgJal (Jj|^)ia ^ , y , ^ V 

: Scope S>-U4 jlffeVI 

4_i^aLiJ| i_]j ‘^aallll ^ j S^LucVI 


o^A 


i^a fSaali oSaj ; to workspace >»!jSf! SiaU gjliUl JL-jj -t 

■ <_J£jJi]Lj La£ l^)ij ojlilLj 4_lic. JajuJallj II 
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La] (ji Q<Laj j-aljVI oASL iaiaJl 4jjj^)ia ^jA ajl eAA (_j-a La 

^ic. La^ Ujikl Ujl j] -( j-a^)]l £-a ojjilLa 4 _lL jl (strUCtUfe) ^Lu jl <ijix^a-a 

SimOUt 'L-^J ^aljVI oLslj lilij A*Jj lll k jL ^aJ Cy*J 4Q^a, (_]£jJu 

; ^UJt J1LJI jjjjj U£ ^LLlI La^.j] (variable name) 


Shortcuts ZJ How to Add .£] What's New 

>> 

O 

Q New to MATLAB? Watch this Video, see Demo 

s. or read Gettina Started. 

4-< 

'-> 

<V 

» simout 





O 






-*-» 

C 

u 

w 

simout = 





D 

vJ 

0 

0 

0 

0 

0 


0.0010 

0.1459 

0.1031 

0.0426 

3.0901 


0.002 0 

0.5334 

0.3772 

0.5691 

5.8777 


0.0030 

1.0783 

0.7625 

2.3255 

8.0900 


0.0040 

1.6892 

1.1945 

5.7069 

9.5105 


0.0050 

2.2752 

1.6088 

10.3535 

10.0000 


0.0060 

2.7536 

1.9471 

15.1645 

9.5107 


0.0070 

3.0566 

2.1613 

13.6852 

8.0906 


0.0080 

3.1375 

2.2185 

19.6872 

5.8785 


0.0090 

2.9744 

2.1032 

17.6936 

3.0910 


0.0100 

2.5718 

1.8185 

13.2284 

0.0009 


0.0110 

1.9598 

1.3858 

7.6819 

-3.0892 


0.0120 

1.1907 

0.8419 

2.8354 

-5.8770 


0.0130 

0.3333 

0.2357 

0.2222 

-8.0895 


0.0140 

-0.5334 

-0.3772 

0.5691 

-9.5102 


0.0150 

-1.3290 

-0.9397 

3.5323 

-10.0000 


0.0160 

-1.9789 

-1.3993 

7.8318 

-9.5110 


0.0170 

—2.4223 

-1.7128 

11.7351 

-8.0911 


0.0180 

-2.6182 

-1.8514 

13.7102 

-5.8792 


0.0190 

-2.5493 

-1.8026 

12.9981 

-3.0918 


0.0200 

-2.2239 

-1.5725 

9.8915 

-0.0019 


0.0210 

-1.6751 

-1.1845 

5.6117 

3.0883 


0.0220 

-0.9576 

-0.6771 

1.8340 

5.8762 


0.0230 

<r 

tH 

O 

1 

-0.1008 

0.0406 

8.0889 


0.0240 

0.6896 

0.4876 

0.9511 

9.5099 


0.0250 

1.4568 

1.0301 

4.2445 

10.0000 


0.0260 

2.0835 

1.4733 

8.6822 

9.5113 


n n?'7n 

? qnfln 

1 nm, r 

1 ? 

r no 1 f, 


\ Q l ^ ^ 




jl jLiill jl A^^JIS ^Aa^a jjilus (_]LaJ 




^lSI .4f~,l Li"' . 1 


(s.mat) !>lia ; 

oASlj ^_Js Jjju Sl£La-aII a-Lg-Ll A*_) 


mat •Jl^l i$ j <-il# ^UIII JLuijj -V 

<_iLail lAA ^ 4 j^i-all ^LsLii]l g .1 £■ ALjjVj 

; L_u£j j ^—iLLLall 


» Load s.mat 
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Cui|*ntOir*itoiy 


Lai (_j>a^]l • (Jj^l La^J gjq) 4 4^a l ^-. ^ (_J£jJu £LjUi]| <—boiL^JI Ll] (_^a^}*_i3 

; cs 1j]| J1LJI (jjjj La£ Li]jj i diljLiVI ^L ^j^La j L . -'VI ^L 


New to MATLAB?Wateh this '■ idea iee Ctmei. or read 


diagnostic l>y setting ' 

Automatic: so 1 vet parameter select 1 on' 

aiagnostic 

to ‘none' 

la the piagno8tics page or the configuration jiatarretets aiaiog. 


» lead s.mat 















>•> ana 
















ana = 
















Coluaioa 1 thcouab 15 















□ 

0.□□!□ 

□.oo:o 

Q.0O3G 

□ .0040 

□.□05a 

0.00£0 

0.0070 

a .ogbo 

0.0090 

O.DIOO 

0.0110 

0.0120 

0.0130 

0.0140 


0 

0.0010 

0.0020 

0.0030 

0.0040 

0.0050 

0.0060 

0.0070 

0.0080 

0.0050 

0.0100 

0.0110 

0.0120 

0.0130 

0.0140 


0 

0.1459 

0.5334 

1.0703 

1.£892 

2.2752 

2.7536 

3.0566 

3.1375 

2.9744 

2.5718 

1.9598 

1.1907 

0.3333 

-0.5334 


0 

0.1031 

0.3772 

0.7625 

1.1945 

1.6089 

1.9471 

2.1613 

2.2105 

2.1032 

1.9185 

1.3958 

0.9419 

0.2357 

-0.3772 


D 

0.0426 

□.5691 

2.3255 

5.7069 

10.3S35 

15.1645 

10.6852 

19.6872 

17.6936 

13.2284 

7.6019 

2.9354 

0.2222 

0.5691 


° 

3.0901 

5.B777 

8.0980 

9.S105 

lo.oooa 

9.5107 

8.090 £ 

5.B7BS 

3.0510 

0.0009 

-3.OB92 

-5.B770 

-8.0B9S 

-9.5102 


Columns If 

through 30 















0.0150 

0.01to 

0.0170 

0.0100 

0.0190 

0.0200 

0.0210 

0.0220 

a.0230 

0.0240 

0.0250 

0.0260 

0.027Q 

0.0200 

0.0290 


□.□ISO 

a.oieo 

□.0170 

a.oiBD 

□.0180 

□.□:□□ 

□.□210 

0.UZ20 

a.0230 

D.024O 

0.02SO 

0.02 £0 

□.0270 

0.0280 

0.0290 


-1.3290 

-1.9759 

-2.4223 

-2.5102 

-2.5493 

-2.2239 

-1.6751 

-0.957c 

-0.1426 

o.ceee 

1.4568 

2.0835 

2.5080 

2.6805 

2 .6069 


-0.9397 

-1.3993 

-1.7120 

-1.8514 

-1.0O2£ 

-1.5725 

-l.ie45 

-0.6771 

-0.1008 

0.4876 

1.0301 

1.4733 

1.7735 

1.9010 

1.8434 


3.5323 

7.9310 

11.7351 

13.7102 

12.9981 

9.9915 

5.611 

1.0340 

0.0406 

0.9511 

4.2445 

9.6822 

12.5005 

14.4558 

13.5920 


-10.000 0 

-9.5110 

-a.0911 

-5.8792 

-3.09IS 

-0.0019 

3.0863 

5.0762 

e.0939 

9.5099 

10.0000 

9.5113 

3.0916 

5.oeoo 

3.0927 


Columns 31 

through 45 















0.0300 

0.0310 

0.0320 

0.0330 

0.0340 

0.0350 

0.0360 

D.0370 

0.0300 

0.0350 

0.0400 

0.0410 

0.0420 

0.0430 

0.0440 


0.0300 

0.0310 

0.0320 

0.0330 

0.0340 

0.0350 

0.0360 

0.0370 

0.0300 

0.0390 

0.0400 

0.041D 

0.0420 

0.0430 

0.0440 


2.2711 

1.7138 

0.889-9 

0.1£87 

-□.££82 

-1.4193 

—2.0692 

-2.49£3 

—2.6790 

-2.S592 

-2.2645 

—1.708B 

-0.9854 

-0.1£S4 

O.£708 


1.£059 

1.2119 

0.6996 

0.1193 

-0.4725 

-1.0177 

-1.4631 

-1.7652 

-1.8543 

-1-8379 

-1-6015 

-1.2083 

-0.6960 

-a.ii7o 

0.4743 


10.3 If 1 

5.9744 

1.9570 

0.0569 

0.0929 

4.1430 

9.5630 

12.4634 

14.3536 

13.5116 

10.2555 

5.8400 

1.9419 

0.0547 

0.9000 


0.0020 

-3.oe?4 

-5.0755 

-e.0204 

-5.5095 

-10.0000 

-9.5116 

-0.0522 

-5.8907 

-3.0536 

-:.c 

3.0866 

5.0747 

8.0878 

5.5093 


Columns 4E 

tnrnugh 31 














U 

0,0450 

0.04f0 

0.0470 

0.0480 

0.0450 

0.0500 


--- 







.--•1 

’ 


4 Slut | | OVR 


: (XY Graph)j"a]*]' <jWJ^ CP -$ 

<_]^Aa]|j L LS^l U? L)-®^ C5^! 4_La X ‘•"n-tj ^ji.si\x \l AiLjJaj 

‘ (Click) ^ Cakj. Ja]L \l <_}*sj j»4 1 g Ajjj <_5^]l 0 jLLVI <_]j^ajJ Y ^j-jLlSl 

(_]£joi]I J Jj^a43t]l ^eajL^ j_j-a Ig-J |aLia]l l_±^.lj]l ull!/lj.A*j]l ^Idll (_J£jL]Ij 

-( _j-a^]| ajl^il ■ 'Ig >\\ . ~>\l dlljjij Aic- ^cjLj]l 


D c* ya * Efeft 


a > . pm - gaa«g tea*' 



Q XV Graph 

,-1*1 



X V PM 




f\ A 

'A 


5 

1 . 

i / 

\ 


>- 

-5 

V. V 

! 



0 Of 0 02 0 03 

X Axn 

0 04 0 0S 


9 Sink Btort ParsPKff n: X - * Graph 
»r scape fmase) IV*) 
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: Display gilijll j^iaj 

SISL^aII 4_iLaC- «.l^}^l f.lj!ii ^3 jLgJal <_J^i (_J-a ^c-alj^)j]| LgJ Ajj 4_ljl£-al iAIIAA 

<_aSjjjj s^LkjVI ^»-}3 ^3 L—ll^)Jxj]| 4_3l^a LJja. i 4jail_kj ^aliijl j}^ ‘‘‘‘.' 

^ya 1^1 4_a3l^a]| ^ajallj 4-aj3 ^}^l Aic. al£Li-a]l 4_lLaC- 4_)lg-j <^3 ££jlli]l (__)Aa^)C. 

.LbljUiVI 


: &\j* ji^iaj -n 

^>^1 <_aLaj i ojl All i“'1a W /\\l t aLa <_J£jAl} (jl (_j£-aJ t bAiLa]l (JLa*JjjjI 

_^Lk^aiLa LojjjI oA^j ( ala <_]£ i ^cjlli]l jlgJaV 

l^ya 4_ajjia]l eAA A*j t^tjLli]l o^)Ia]I C1iIaA^_a ae.l^)il] A^lj < ala -Y 

/At -v ^\l 4_lLaC- ^3 4 » ALaJI ^ulll]| JjJaSl 

I (_J£jaJl UjA] ^-b^al 4 -v /n\t J j 



; (JSjoJLj (_J4Aa _jA La£ 

1_£j 3 jLall jl_£i]| L_ll_ud^j ojIaII alSL^-a] ( ^3jAla<a]l j-ij-»A. /\\l £jJaj ' I 

.0 

<- aLq 4jLj£ | L_J 


T “ 

u=V s 

1 


R=8Q L= 31.8m H 


J^ r ~ rYYTV 

-► i=i s 


C=159 mF 

il-1 
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RLC - t ^AuAuu Bjt.il ‘^'<1 'v aU j Y,) Y 

(l)Jl^ 

i_Jjl_lLa <_Ja.All jJjJ jl Laic. . <_J£jAi]Ij 4iu^lt AajLjj^^II SjIaII LLjaI (jfLil 



f = 50Hz - C = 1000|if - L = 0.1H - R s = 50 Q - V s = lOOv 

A^3lS^all Sjl All ^^jJaLjll ^A^aill SjIaII SlSLa-allj A^Aajll elj^l L-I^jIIiaIIj 

_dll_lla3t-all (JL^aI t_aLo AjILSj ( £^j3 <_1^ jt-Lj l^lt jl_ii]l (^gJc. (Jjj^a^il 

.JMJ& i s 

_Ja^3 Ajtjuj <_$a 1I jilt (_^3 jLall jl_£i]l j c 

.laAS AjJajla^a (J^aJ (jilt jilt jLall jl_ii]l j|_ 
i s = i c + iL: j* »j 1 -^' j^' ^ajislLj 

■ UjaI ^ 'j l S^jjAijJ^ 1—Uiaj Ajsl^all SjIaII (J.LaJ (3^J 

V s = V c + i s .R s 

j s — j^ + j c | Aai 1 iJajl t_a^jjaijj^ c—Lmaj 

V c = L. — or V c = - f i c dt 

c dt c C J c 

■l = ~f V c dt -> 



Integrator 1/L 
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Final Value 
= 100 V 


St ;p 

< -► 

Step time 
= 0.05 sec 


(J l» >«MI (_J-a j 

JUk.il <_kLo 

Rs=50; 

L=0.1; 

C=1000e-6; 

VS_mag=100; 

tdelay=0.05; 

vCo=0; 

il_o=0; 

tstop=0.5; 

disp('run simulation,type "return" when ready') 
keyboard 

subplot(3,1,1) 

plot(simout(:,1),simout(:,2),'k') 
title('source current') 
ylabel('iS in A') 



subplot(3,1,2) 

plot(simout (:,1), simout (:,3),'k') 
title('capacitor voltage') 
ylabel('vC in V') 


subplot(3,1,3) 

plot(simout (:,1), simout (:,4),'k') 
title('inductor current') 
xlabel('time in sec') 
ylabel('iL in A') 


workspace ^ u.-»i ^ <ji a \j»Jul ^Ji j u-aLJI ajILS 

_ Jjjtjalj LlilS-alj (_jVI .a I ^JLilLjJ 
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JaJ jJjjIIj (JS-ui Ja^^U (t^l) Jjit-kjj .1*J 

. ^JUll jSLill jjjj L£ ^ scope jU-^V' y^- 
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) JJjJ (jl Laic. ( <_J£jaiLj Ail-ba]i A_LLj^}^£]| \_1ja 1 ,jfLJ 



l 3 


Rs 


R 3 =R 2 =4Q , R]=20 Q, L 3 =0.3 H ,L 2 = 0.1 H , h= 0.2 H 
F=50 Hz , W=2TIf , Uea=70N2 V, U= Usin (wt) ,Ci=1000fiF 


_j-| , 12)13 l ““ J lljLnil (-jljgiaj ^sjLUlj Sjl^i] ^JaLa^ll ^jj-ajil ^LULait — 
^Ia^ILuiL t \2 t j 3 L_il_ui^i e j!5UI SL£L^a]l Li Li^ ^ ^ .>»j — 

. Matlab 

_^cjLiiil 2 £ Lil j dll_lia3L-ail o«.l^)ii (_iLa AjIj^ — 

:J^11 

S^l-lii 4 a. ^-il 4_iiAali!iil 441 *_a 1I ^llliujl — 

u 1 = u 2 = u 3 =u 

_ . T di, lr., di , ,u . R, . 1 f. ,. 

= R ih +A-7- + 7T l z i^ = ^Lir = ( 'r _ L _z i 

at Cj J at L x 4 44 J 


z, = 


f< 


«1 A 


-Z, -■ 


A A AC, 


-—J i x dt)dt 


or 


= -j -1 (Wj - i? /j - 1 i { dt)dt 

dl dl"J 1A 'J ■^-') f , . . 

= 7? 9 / 9 +L 9 - => — =-z 9 => f = (-z ? )a/ 

2 2 2 dt dt L 2 L 2 2 2 J ?' T 2J 


A A 


or 




— J(zz 2 - R 2 i 2 )dt 


„ c/z 3 <iz 3 u, R, 

zz 3 =i?,z, + 4 — =>— = —-z 3 

dt dt 4 4 


• f . ZY 3 . 

z 3 = I (-z 3 )cft or 

A A 


^-J0 3 - R ih)dt 
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u=U m sin(wt)=70sin(wt) SjWi ^ jSjSil 

2nf : u^' l5j' ji' ^ 

^)3j^a]l ^jLuii jLiill AjjI-^jjVI a^ ia]l jLjjc-Lj = Q ^*■ ls^ - cJ l *' 

; a^Uj^II Sjl.sli Sl£U^ll UU-^ fj£UI ^4^1 

C1iV-^-*_a1I l 4 c " -alic. I A_^Aa 1I] ^ jj ^jju < ijj^j 


/, = 




i?l . 1 f . , . , 

— /,-I i x dt)dt 

L\ L X C X 


/, = f (—-— /,) dt 

J l 2 l 2 

h = \^J~~Y~h) dt 

Ij-j X-/-J 



% M-file for parallel R L - RLC circuit simulation 
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% input parameters and initial conditions 

% and plot results of simulation 

R1 = 20; %R1 = 20 ohms 

R2 = 4 ; %R2 = 4 ohms 

R3 = 4 ; %R3 = 4 ohms 

LI = 0.2 ; % LI = 0.2 Henry 

L2= 0.1 ; % L2= 0.1 Henry 

L3= 0.3; % L3= 0.3 Henry 

C = 1000e-6 ; %C = 1000 ?f 

Vac_mag=70 ; %Volts AC 

K1= 1/ LI ; K2 =1 / C ; K3 = R1 ; K4 =1 /L2 ; K5=R2 ; K6=1/L3 
; K7=R3 ; 

iLlo = 0 ; % initial value of capacitor voltage 

iL2o = 0 ; % initial value of inductor current 

iL3o = 0 ; % initial value of inductor current 

vCo = 0 ; % initial value of capacitor voltage 

tstop = 0.4; % stop time for simulation 

disp('run simulation, type "return" when ready to return') 

keyboard 

subplot(4,1,1) 

plot(simout(:,1),simout(:,2),'k') 
title('i1 current') 
ylabel('i1 in A') 
grid 

subplot(4,1,2) 

plot(simout(:,1),simout(:,3),'k') 
title('i2 current') 
ylabel('i2 in A') 
grid 

subplot(4,1,3) 

plot(simout(:,1),simout(:,4),'k') 
title('i3 current') 
ylabel('is in A') 
grid 

subplot(4,1,4) 

plot(simout(:,1),simout(:,5),'k') 
title('Source voltage') 
ylabel('Vs=u1=u2=u3 in V') 
xlabel('Time in sec') 
grid 
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Vs=u1=u2=u3 in V 


phiurad=0 

phi1rad= phiurad - atan(((we*L1)-(1/(we*C1)))/R1) 
phi1deg=( phi1rad*180)/pi 
phi2rad= phiurad - atan((we*L2)/R2) 
phi2deg=( phi2rad*180)/pi 
phi3rad= phiurad - atan((we*L3)/R3) 
phi3deg=( phi3rad*180)/pi 


il current 



CN 




0.05 0.1 


0.15 0.2 

i3 current 


0.25 


0.35 



0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 

Time in sec 
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Sjl-ll SlSLa-all j A^.A-aj]l 1 , ^ T 


la" 



x 3 


R 3 


R!=5Q ,R 2 =3Q , R 3 =4Q i X 1 =4Q > X 2 =4 Q ,X 3 =3Q 
F=50 Hz , W=21Jf , Uc{r =l30/^27, u=Usin(\\ t) 

\ LS^ - ^ Jala^oH £jJa j ^aJJ 

(_jc- tdljj Jajudjl 4 jalS jIj 111 , nj*n t Sjjjj j 

l Agl\ > ^ A .iUjjj (X 2 , R 2 ) J (Xl ,Rl) 


1 


Aj3l^.a\l tt u*o'i lliiaj 4_}^j*_ui]| 4»jj)a\l dllj 2© — R© “ jX© — 3.5“j0.5 

: JU3I JLill t> 


Z S _ Cgq (Vs R-eqi-s) 


C e n-(CiCe)/(Ce+Ci) , R eq -Ri+R, 



Xe=l /jwe* Ce 


Re=3.5 Q , Xe=0-5 & > Xj= 2 Q , Rj=2 Q 
F=50 Hz , W=2nf, 1/$= 130/^1 V, u=Usin(wt) 

^C.^aj]| ^\r, j^iLa-all jjjlll i—lLuii. [ 4_I^.^a]| -Y 

U 3 = U 2 - O'® £44-® ojUlc-lj 

V s = R { i s + — f i s dt + u 2 
C x J 
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V s ~ R ih 



(ji jLjjc-Ij 4_jc.^aj]l 4_ic.^ja]l diljLiill L-iLud^ | AjIIjII -3 

j_j-a 7T n^aj 4_Laj U3 = U 2 tgJ 

;SjWl 


=J <7 




Z 3 Z 3 

i 2 =C 1 —(u 2 

2 2 dt 2 


i 3 ) dt 

- R 2 l 2 ) 



% M-file for sires RC+ par.LC+LR circuit simulation 
% input parameters and initial conditions 
% and plot results of simulation 
R1 =5; X1=4;we=314;C1=1/(X1*we);R2=3; X2=4; 
C2=1/(X2*we); X3=3; L3=X3/we; R3=4; 

Z2=R2-X2*i 

Z3=R3+X3*i 

Z=(Z3*Z2)/(Z3+Z2) 

Re=real(Z) 

Req=R1+real(Z) 

Xe=imag(Z) 

Ce=-1/(imag(Z)*we) 

Ze=sqrt((real(Z)) A 2+(imag(Z)) A 2) 

Vac_mag=130; 

K1=R1+real(Z) ; 
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K2 = C1*Ce/(C1+Ce); %Ceq =K2= C1*Ce/(C1+Ce) 

K3 =R1 ; K4=1/C1 ; K5=R3; K6=1/L3 ; K7=C2 ; K8=R2 

vCo = 0 ; % initial value of capacitor voltage 

iLo = 0 ; % initial value of inductor current 

tstop = 0.5; % stop time for simulation 

disp('run simulation, type "return" when ready to return') 

keyboard 

subplot(5,1,1) 

plot(simout(:,1),simout(:,2),'k') 
title('source current') 
ylabel('i1 in A') 
grid 

subplot(5,1,2) 

plot(simout(:,1),simout(:,3),'k') 

title('current2') 

ylabel('i2 in A') 

grid 

subplot(5,1,3) 

plot(simout(:,1),simout(:,4),'k') 

title('Current3') 

ylabel('i3 in A') 

grid 

subplot(5,1,4) 

plot(simout(:,1),simout(:,5),'k') 
title('voltage u2=u3') 
ylabel('u2=u3 in v') 
grid 

subplot(5,1,5) 

plot(simout(:,1),simout(:,6),'k') 

title('voltage') 

ylabel('vs in v') 

xlabel('Time in sec') 

grid 

phitotaldeg=0-atan((imag(Ze1 )-Xo)/(Ro+real(Ze1 )))*180/pi 
phizedeg=atan(imag(Ze1 )/real(Ze1 ))*180/pi 
phiu1deg=phitotaldeg+phizedeg 
phi1deg=phiu1deg-(atan(imag(Z1)/real(Z1))*180)/pi 
phi2deg=phiu1deg-(atan(imag(Z2)/real(Z2))*180)/pi 
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source current 


20 



< 

.£ 0 


•20 


0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 

current2 



0 0 05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 

current3 



0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0 4 0.45 0.5 

voltage u2=u3 


,c 100- 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 -r 



0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0 4 0.45 0.5 

voltage 



0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 

Time in sec 


j simout jlgJaj 


» 

plot(simout(:,1 ),simout(:,2),simout(:,1 ),simout(:,3),simout(:,1 ),si 
mout(:,4),simout(:,1),simout(:,5),simout(:,1),simout(:,6)),grid 


150 



100 


50 


•50 


-100 


.150_I_ 1 _I_1_I_I_I_ 1 _I_ 

0 0.01 0.02 0 03 0.04 0.05 0 06 0.07 0.08 0 09 0.1 


phitotaldeg=22.3801, phizedeg=8.1301 
phiu2deg=14.2500 , phi2deg=67.3801 ,phi3deg=-22.6199 
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( jim-iimnll 


3i<iaUhI 1 44^91 dl^b«94>iu 

4* 4* 44 Z 4 


,4j£j^Uj J1 4^BJill jjj*u1H • 

4jjIjj^JI uUymll Sl^Lxo 9 4>xu ® 
. U9IH0JI jLuJI Cil^jxo Sl^Lxo 9 4 >lu * 



cjVbU <t -v A \\ j 

lajll ^jj-ai]| £jJaj 4 ^..IaIII 

-Alaii] ( _ s _iJalj j >]l ^ij-aii] <_JjlLaJl ^3jAL_£a]l Jalai^a]l £jJaj alSLa^all 

jjlal! \ , \ t 

(jjj Jajl lila <_J^.I i ^ya ^a^kjjaU La Ullc. 4jjJaL^)il dl^/bjVill (jli t th'AI 4_uil ^2 

(_yuLujl JliuVI jl 0j;l3L!La]l aM * .all dlV-^Li-all <_Ja> (Jjg > u \ <_J^.I ,j-a lillij 4 dlljjiial! 

_dj|jjiiaJI Ail£i 

(jjj Jaj| jiill ^a.lVLin ^g.vin II (JjjVill (jl Aka.^lliai <jLLa£ a jhi 'noli (Jlllj£^all AjjJaj Lilk.! jia 

; clA j-all ^ J j^A)j (a,b,c) j\ J^aVl 

[/012] = IT012] [ fabc] 

£tl) .5 JLiuj jS jjjj jS jU ^3 f L'n^ 

I Li»'l (Jjj V'll La^L^-a j 


. 271 

a - e ] — u' 


[^ 012 ] “ 3 


111 
1 a 2 a 

-1 a a 2 . 


til J^\£ <Jj jaL - ^ 

.(a, /?) Cxj*Jh J^LJL L^J j* jjj jl jjiij <iJ jy& ^ (Lyj^LuLaJI) u) 

P-axis 



1 &)=0 


jULljI clu^ (a, /3) £* (a,b,c) jjLa^ll £^ajj 

Aiiiliill “Lj£^a]| Lai ^ ♦ AjjI^j 4-ic. ^)k.ljJ |3 (j£Jj £-a C( 

4_j£j^a]L 


[/a/?o] [^a/?o] L/abc] 
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\1 ~ ~ " 

2 2 


1 o l- 

-i [3 

[Tap,,] = \ 

» J -J 
11 1 

-2 2 2 - 

& M" 1 = 

2 J 2 

Zl ! 

L 2 aJ 2 J 


^jli 

(Jjlaj ^ ^aUaj ^Uaj ^_ya tiljLj <Jjj^J 

; 4jLJj_£a]Lj ^Jaaj (Jjj Vill 5J^L*-aj i 4_lLal jlill U^l 

[fdqO] = [Tdqo(Od)][fabc ] 


[T dq0 (O d )\ = 2 - 


cos(0 d ) 

-sin(6> d ) 

1 

2 


cos (6 d - -j) 

-sin (6 d - y) 

1 

2 


cos(6> d + y) 

-sin(6> d + y) 

1 

2 


[T’dqoC^d)] 


COS(6> d ) 


-sin(6> d ) 


cos(0 d -^) -sin(0 d -f) 1 
cos(0 d + y) -sin(<9 d +y) 1 


^J| ,j-a 4-llal jlll <UbU Ailiiit dllxa£iLj JlaliVI <_>a tiljL 


>j|Ali 4-U-jj -GiallJ (d,q) .all ^alisij 

(jj^i.1 t^lLiAj 4 'la.t>ij La£ ^ d ^ktLa q jj^all ^^.Ij-all (j>»»J 

Qq ^ <J-al*li]l ,j£-aJj ^ * AjjIJjj d JJ)^ -all <jC. ^a^SLa q j .all ,jl 


d-axis \ 



“-^s b-axis 


*- f (D-0 

a-axis 


c-axis 


c-axis 


CO=COc 

d-axis *s 



b-axis q-axis 


a)=o)c 


t w=0 


a^axis 


q-axis 


c-axis 



0/tco=0 
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[/dqo] 


[Tdqo(9q)\ ~ 


, Wq)][f abC \ 

271. cr\ i 271.- 

y) cosC^ + Y^ 

27I\ . „ „ . 27T 


since, + 


1 

2 


[T’dqoCe,)] 


0. 


q 


= O d +- 
a 2 


cos( 9 q ) cos( 6 q 3 

sin(e,) sin(e, - y) 

1 i 

2 2 

cos(0 q ) sin(eg) 

cos(0,-y) sm(e, 

cosCe, + y) since, + y) 

;W Y ^ (e,, 6 f) ojj j) 


1 

-) 1 

> • / 




s(e d +^; 




f) = -sinCe d ) 

■|) = cosce d ) 

Lui jjgi^ ua [r d£? 0 (e d )] j [r^oCeq)] o' 

.(d,q) 

; JliLa 

• 4 illllt dlV^lx^al] (JjlLaJI 

-1 -l-i 


cos( 

sinCe d +|) : 

i LaA 


Van 

V bn 

iv m . 


-1 

3 


3 

2 

3 

-1 

3 


-1 

3 


Vac 

v bo 

lV C0 


: 


: esA' oiA Y 

_L_)jLiLa ^ n. £-11° 

(Gain) >^Uc. 


(Mux) <r j' 
(Scope) j ^ 
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(Ampliture = 5 - f=50Hz - t=0.05) S-iItn. all (jJJJ (J£joJIj 


s 

Vao 

B 

Vbo 

B 



■ A A 


.L_JjUla £fba - 

jUli a Ac) Demux j Mux £>• - 
jiikj Ua ,j£lj (Gain) - 

Multiplicatioc -> Matrix(k*u) 


(djjlj (j-a V-iJ SjjIj <3‘Slu 



(j& <allkx aaiuJaSlI j>^al'iC. AlkJLaJl Sijq^.all (jl oLlliVI (j-a S£jjia]l o^A ^i Aj^/ ] 4 h~s^La 

,al£l ~s.all £-a (_jAa. ^gJc. j^la <J£ £-a <J-aLxS]l ^aJJ 4_iV tiliij SLlLuJl Saj^^Lall 
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Vao5 


Pv7 


Vbo5 


Pv 


2/3*u[1J - 1/3*u[2] - 1/3*u[3] 


Fen 


-1/3*u[1 ]+2/3*u[2]-1 /3*u[3] 


Fcnl 


-1/3-uf1]-1/3*u[21+2/3*u[3] 


Voo5 


Fcn2 



CllVLaJl ^uLij ^c-aJ V) l*n\c. La <_J£j LaLaJ AAjUaLa (ji ,j-a j£Lill (JsJ 

V] LiJ jg laJ ,_ji3 a JjjUaJ (JLa. (_5-2j Lfcjl^Jaj (j^J (MUX) ^aLVLuL 

; Llii (JLill (J£jlllj i \ Y * 1 g .>I» i ,jC. <L^.l^a Ala^LLj 
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Aoibj^SJl A \\ Sl£L^aj AaXaj Y , \ t 


4jj)^b .all (_il^ial ^Jc. jjjlllj ^ ( ^ s _ualalji-a]| 4 j-uilial ~ 1 » .all Ail null CllV^Lt-a ^lYl'luiL l^iluj 

4-xjLa.alt j dllalail 4_ij^)j_ulli! 4jl_Lui]lj <Lajl_Lall jLiic-VI (jj.li.1 4 ^(_£_jjLaj (j;kl.alt Cllli 

(JlLaJ ^^lill 4jial£-all ajl^ll gjlualui j»J (j^J 4 St_jiU A-boUial ')i> .all 


(Jj^> .all ^^2 ClAiLa]l (jjj ^-unlat-ix-all ^2 LLLoliIIj <Ul_LuJI diV^Lt-a ^ , Y , ) i 

4_ij^)jaLlll 'a1\ null Ai.1 aJ La til (jjl^i. (_j-a LI .all dlliLa ^j-a (_kLa ^3 4 JjuUJal '» .all LILljjill 

JLill (JJJJ La£ i jl_UC^I (jdXJ 



UU\*W ^jJajJ ^Liil llj ^^L^.1 (Jj^.all ijh (_^ajjiJI dlljLui-a (jjjj ^jJaj-all (JSLilt 


_j^Ul ^jL^.1 <Jj^.all 


LS 


LLLaAl 
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(a) Windings and core of a two-winding transformer 


(b) Circuit symbol of a two-winding transformer 



(c) Referred value of 2 j> 


4_JjLulLu <SijILalt 4_lLli_u]| (JlLaj (JjVI 4_l£^a]l Cn~\ 4_i]£j| <ULiui]| 

_idLa <_JfL 4 _i_£aLkll <ULij_u]| (JlLaj 4 _i£^a]|j ^(jjflLall (joj Jajjj ^^ill 5 JLiuJ| (jjjLall 


02 — 0L2 + 0m 01 — 0L1 + 0 


m 


0 m Ldjl IgJ ‘ 5JLiuJI jMlaj ; 0^2 — 02i 

^gJc. j jaLJl jliujjuull jlalUuJI ; 0 L2 = 0 L1 

jj.ll (_£4llj cH^LiiJ 4 jjuQjal t» .all A^^a^all ojall ^a ^liLaJI (J^a^all ^3 (JjLlLall (j^-ijqll 1 >Vn 

(jiajalt (_j-a (J£ LlLtS JaJ^J < ^^^jl-iijVI^ (JjVI 1 _il*ll dli] 44c. (jl .Sl_jjll ^3 jLiauill 

44C. 4_jlj 4Ai_l (JjVl 1 _alall ^^jailiaLli-all tiLLiuIllI (jlj i L_l^)m'l.aH j J^LiLall 

; JjVl I—iLaJl i jc. £ciUll (JjS^b c ^j|4jjVI <• lLa]l dli! 


A ± - N 1 . 0 1 - N 1 ( 0 L 1 + 0 m ) 

JjLiLall (_J|4 jjj_uIj i dliLaJI dl jLii 4-1 V4 j ojai^Vt 5JjL*-aU (j-aj^l <—SjJall (jc ^)l*J (jl j£-aJj 

L_jm"l.aH (_pa 4 flll _dliLall o 4 £J 4_k^al_iJl dl jjl_ui-a]| j 4 jjgulal ~1» .all a£>^-\ .all (_£jallj L_jnn.aH 

A JJ-mJ JjLiLall (_j4iia]lj JjVl 1 _kLall jc. 4dl 'll! 4 jjuUJal ~l» .all A^^-\ .all (_£_jall A llmJ JjVl 1 _ilall ^3 

5JjL*-allj ^j^dill (_jiaJfl]lj J^LiLall (^jlajall jc. (_)dj^xj]Ljj «. 4XuaJal l» .all 4-£^)>. .all jjall j-a-N -a 

] 4d ojd.VI 
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Ai~ N- L . 0 x - A/i( 0 L i+ 0 m ) - Ln.ii + L 12 .i 2 

^-2“ ^2- ^2 “ ^2(0L2 + 0m ) = ^21-H + ^22-^2 


Ln - Lji + L ml 
L ~—Li 

l 12 ~ M L m L 2 
N i 


■ JjSM j jqUH 4_jjlill tliUiajLa^ll ; L^i — L 2 2 

(jJc- <_£jjlallj ^jVl jjaLall jJJ 4_bLaIall tlllJaIjla-all | L 12 — L 21 

diVY , Y , ^ t 

S-i» j (jl (j£-aj lillilj filialiat .all cdjl /ini I jjila J^a-a (_£jl_uu (_kla ^^3 (_jia^aJLa]l jjjiill (jl 

; 4_i]lii]| ^Jal-ilLVI) (JjVl <—klall ^g3 (jiajVi.all ^jJjiill 

_ _ r <^ii , r di-2 _ t rfii t d f ■ . ■/ n 

Gl ~ dt ~ Ll dt Ll2 dt ” Ll1 dt Lml dx^ h + h) 

e2 = L' 12 d 4 + L ml ±ti 1+ i> 2 ) 


v 1 = r t . i ± + e-L 


^2 


-fi-ii+ Ln^ + Lmi-^th + ii) 

" * ' Z^+'M 


] j)j£j jjjlill CllV-il-*-a_5 


■/ / r r dio r d 

i 2 .r 2 + L-i 2 —— + L m i — 

z z 1Z dt ml dx 


-/all jyjj LaS 

■ 


jjUI AjjU! a^\£*1\ SjWI Y\Y, 

AkslS^all sjUl <j£jiu J.Xao j^n-all Jajlill Cl)V-il-*-a <J£ju 

_£ ^jliill ,8^3 (jl ^ A Vigil Sjjuil (jl i 


^)j±a\\ AjJL^.1 4Jj^. .a I A wS.aU sjlAll T, 
<j£jio]l jyjj La£ lillij CllUl-all 4-L)l V'l 4_l_^a^a] AjSlS^all sjUl <j£jiu J.Xao j^n-all Jajlill d)V-il-*-a Jl 

l^LV!) (_JjVl 1 _s^)ia]l ^gjj A-J jj^iLa (_£^jl!i]| ^aj3 (jl A Vigil Sjjual (jl ( 

\ iU^/lxiL J.l»j ^gJjbU ‘jjjni'u (_j_jjl!i]l <■ kl<all ajUl iH)|j.W<a 

ri = O 2 -^ - tu = (|) 2 -^2 
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ii + i ’ + 

'l 2 

L m1 e 2 



ideal transformer 


jjJall A_pL^.S 5Jj^.all <L^..laj £ , Y , ^ £ 


^gJc. jLaJC.VL A-lj^all dl jiajL JdALi^a dl jdtJ Ak^ucSj A_pLi.l 4-lj^.all A a] ^jm 

; AJUI dV-^-*-xi]| ^1 l Am 


U = 


Xu 


■! _ V4-^r 
l 2 ~ 


X : 




M 


12 

1 1 
+ - + — 

12 


Xml %ll X 

^m = x M (:p + zr) 

Xl 1 x 19 


^1 = J {w & .Pi - w 6 .7i.ii}dt .. 
Ip ' 2 = f {w b .V2~ W b .r2.i' 2 }dt .. 


4 

,5 


Jjl (jjALa ^ i nl > n VI n^ll ^jjdil <j£-d SJA^VI dV^I-*-*]! J-a> -a (jl ^tllLuij 

■l}3lLa]l Ajldaj (_j£-aJj ^ iouial».all liU-dll I." 1 ^ya 1 jSrL Alidax ^)JC. dV-iLt-all oLbj 

.ojj^jJall dcJ lit LgJ AjJj^JI 
] Lai jLuc-VI (jJXJ A^VI i _ I'NJ al£l -s .all <—iLa juili Aitj 

.a_A^Ij dl^uda£ ^, ojL-il it ^11 ciLLdll 
.AjjIS-i-atl <_J^..l]l dLliaa-a <—il^laVI dljJjJ 

_A_ii_d j )]l ^^iJI .a dlilall d ] j\P “ 
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(jjflLaJ .a\ 4 -y Will 4_lLa*J ^gjljm'lVI SoSr^ a\[j ^^£..1} Jaia^allj 



^Uilt <_J£-lu]Lj (jjia Jaia^all I^J <_JjLLaJI ol£Li^a]l j-ajj 
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JjA Li-all 4-2l£ <-_SJ^)*Ll M-file *• LLa £-a lilrix>ll Jaj^)j j»L^1Lj Laj .2 oLiLVI 

(Jj*_Luj |»J ^-jjlLi-all ^)j-aLi*JI |»j 2 (jLi.j]j Vjl 1 _kiall (J 1» juU 4 (_kLall (_J^I^ ^lalii-all 

.C_kLall I^J <_JjLLall ^3j-aill 

\ ^Liil ^ jj-aill Juijj <Jl/Li. ,j-a diLua-Lall 6^ALla-a (j£-aj (JjLuill LiItn x>\ 1 AjjaiilU 



: p) Jii- 

^^iJI jJjJ 4-aj2 (j^lj ‘ _j_jlall 4-pLi.i 4-1 J^-all lalaa-al 4-al*JI 5JLiJl UjIj (JjjLoill j-aill ^ 
^J.;-a-\*lll — (J-a^. yi\ — <Lil/Lill a1j^>^ 1I dil^jljLkl JllLall ILa <^2 (jiaLilujj (J.a^H Iaj^j 

4-aJ2 ,jC. A Vil 'ill diLli^-ball 2 aL1oJ aJ (j-aj J-a^Jl 4-ajlLa 4-aj2 2.1i-J a^aLLuuall <_J*Ji. Jl/Li. (j- 11 

\ <LlLill dllLi-alj-all IgJ <U_j^-a ,j-a tillLj 4 alii ^^Lll J-a^JI 

S = 1500 VA - V = 120 Volt - f = 60 Hz - N = 0.5 - rl= 0.25 - r2'= 0.134 


XII = 0.056 -xpl2 = 0.056 

Ls lc. j)\ I Ljj^i.1 23 (j jS \ > >i jaj^iil AjjLuix (_).a^ll 4-ajlLa 4-aj2 1 ~'1» ^ jl <JULail ILa ^ 

4-aj2 1 \\x 'S jl Lai jt^iqll <ULi. ^3 j^jlall <LpLi.l <U_^i-all A llLaxi 4jiLLill dllali-Lall (jj^Lujj 4lj^>^ll 
,_j£-ajj <_laa. 1/Ul j)\ yi~i| jA 5JLiJl s-igj <_JjLLall Jj\ n-iVI (jli ^)j£lj (lOOZb) l^a. (J-a^H 

.J^U AjjajLLa aJ 3 c.LLaC.U AjjJaljjSLM Jx^iLlI <ULi. pl^i.J 
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Aj.all A-^-Iaj ^ A_i_£aLk A^li. ^k^Luij ^JjaoJI jjI J-a^j <Jl!La]| Ia& <^3 

jm'n II (j-a AJiiJlx-a ^‘n >>i j oc.ljall <_kLa ^_yeuJa ^aJLluJI^ (j>ijqll dlljjij |»ja (J-yVnuj 

. sl£U^ll ol^ill Look-up table 


^jJaj-a <-_kla ^ Aitj£ t _ I'N J (-5^ £c-aljjjllj 


% (j^sla Cllli Aj^i^a 

clear all % s.j£iiii J* j^' 

°/q A_laja-a]l ^ W i.a A-lj->.all AjalS^all sjl^ll dlljial^Lj 


Vrated = 120; % 

Srated = 1500; % a^iLi^vi 
F rated = 60; % 

Zb = Vrated A 2/Srated; % ^Vi iuU 
wb = 2*pi*Frated; % d^Sm ^ 

Vpk = Vrated*sqrt(2); ^=41 <^*11 

NpbyNs = 120/240; % Jj~ll Ojj^ ^ 

rl = 0.25; % Jji I ^ul 

rp2 = 0.134; % Jjbu Ajjmla jiliill <LajlLa 

xll = 0.056; % Jjbu a^^i'a^uji 

xpl2 = 0.056; % ^jbU S- 1 3-aaj-a (_£ jjljii Ajc-lLall 

xm — 708.8; % aoLliLUx^i aJc.ilji 

xM = 1/(1/xm + 1/xll + 1/xpl2); 


% (jjjJLiJl (jjj3jqt.-i.all (JjlLall A_laji-a]l ^j^La 


Dpsi=[ -2454.6 -2412.6 -2370.5 -2328.5 -2286.4 -2244.4 -2202.3 ... 
-2160.3 -2118.2 -2076.1 -2034.1 -1992.0 -1950.0 -1907.9 -1865.9 . 
-1823.8 -1781.8 -1739.7 -1697.7 -1655.6 -1613.6 -1571.5 -1529.5 
-1487.4 -1445.3 -1403.3 -1361.2 -1319.2 -1277.1 -1235.1 -1193.0 . 
-1151.0-1108.9 -1066.9 -1024.8 -982.76 -940.71 -898.65 -856.60 
-814.55 -772.49 -730.44 -688.39 -646.43 -604.66 -562.89 -521.30 . 
-479.53 -438.14 -396.75 -355.35 -313.96 -272.56 -231.17-192.60 
-154.04 -116.41 -81.619-46.822 -19.566 0.0000 0.0000 0.0000 
0.0000 ... 

0.0000 0.0000 19.566 46.822 81.619 116.41 154.04 192.60 231.17 
272.56 313.96 355.35 396.75 438.14 479.53 521.30 562.89 604.66 
646.43 688.39 730.44 772.49 814.55 856.60 898.65 940.71 982.76 
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1024.8 1066.9 1108.9 1151.0 1193.0 1235.1 1277.1 1319.2 1361.2 ... 

1403.3 1445.3 1487.4 1529.5 1571.5 1613.6 1655.6 1697.7 1739.7 ... 

1781.8 1823.8 1865.9 1907.9 1950.0 1992.0 2034.1 2076.1 2118.2 ... 

2160.3 2202.3 2244.4 2286.4 2328.5 2370.5 2412.6 2454.6 ]; 


psisat=[ -170.21 -169.93 -169.65 -169.36 -169.08 -168.80 -168.52 ... 
-168.23 -167.95 -167.67 -167.38 -167.10 -166.82 -166.54 -166.25 ... 
-165.97 -165.69 -165.40 -165.12 -164.84 -164.56 -164.27 -163.99 ... 
-163.71 -163.43 -163.14 -162.86 -162.58 -162.29 -162.01 -161.73 ... 
-161.45 -161.16 -160.88 -160.60 -160.32 -160.03 -159.75 -159.47 
-159.18-158.90 -158.62 -158.34 -157.96 -157.39 -156.83 -156.07 
-155.51 -154.57 -153.62 -152.68 -151.74 -150.80 -149.85 -146.08 
-142.31 -137.60 -130.06 -122.52 -107.44 -84.672 -42.336 0.0000 ... 
0.0000 42.336 84.672 107.44 122.52 130.06 137.60 142.31 146.08 

149.85 150.80 151.74 152.68 153.62 154.57 155.51 156.07 156.83 .. 

157.39 157.96 158.34 158.62 158.90 159.18 159.47 159.75 160.03 .. 

160.32 160.60 160.88 161.16 161.45 161.73 162.01 162.29 162.58 

162.86 163.14 163.43 163.71 163.99 164.27 164.56 164.84 165.12 .. 

165.40 165.69 165.97 166.25 166.54 166.82 167.10 167.38 167.67 .. 

167.95 168.23 168.52 168.80 169.08 169.36 169.65 169.93 170.21 ]; 

tstop = 0.2; % t>j 
Psilo = 0; % 

Psip2o = 0; % 


repeat_run = 'Y'; % Sj* ^*4j4' J 

while repeat_run == 'Y' 


disp('Enter value of RH, the high-gain resistor to develop v2"') 
RH = input('Enter ohmic value of high gain resistor: ') 
disp(") 

disp('Run simulation then type "return " for plots') 

keyboard 

elf; 

subplot(3,1,1) 
plot(y(:,1),y(:,2)/-') 
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ylabel('v1 in V') 
title('primary voltage') 
subplot(3,1,2) 
piot(y(:, 1 ).y( : .S),'-') 
ylabel('v2" in V') 
title('secondary voltage') 
subplot(3,1,3) 
plot(y(:,1),y(:,4),'-') 
ylabel('psim in Wb/sec') 
title('mutual flux') 

h2=figure; 

elf; 

subplot(3,1,1) 
plot(y(:,1),y(:,5),'-') 
ylabel('i1 in A') 
title('primary current') 
subplot(3,1,2) 
plot(y(:,1),y(:,6),'-') 
ylabel('i2" in A') 
xlabel('Time in sec') 
title('secondary current') 

disp('Save plots before typing return') 

keyboard 

close (h2) 


% jA I jl j£j 

repeat_run = input('Repeat with new system condition? Y/N: ','s') 
if isempty(repeat_run) % 
repeat_run = ’N’; 
end 

end % *i*j) 
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To Wortspace Scope 
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i2' in A il in A 



primary current 



secondary current 
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jjJaJI Ajj^L A-lj^.all A -y W' & ,Y,) i 
— CS-^ J^>j^' ^ > 0 > ^ * 

j x_iLa]| j <_£ jjlull A .a-Nlll \~^}-»q*'> Lai A-ajlLaJ ^IjlLVI <—ii-all ^ A A LiVi ^ajj aJL^JI oL& <^3 

^>laj A^yj ,j<a Lajlc. (jjfL ^l-ii^/U (_£jLliJl A_laaj jJjJ (jl La£ 4 (_yajVI ojjjXaa (jLjajjJ 

\a JJC- (_yaJjtii]| jV tilljj ^aUajll (_yaJjlj 

= ^4G " VnG 

Vbn ~ Vbg " Vng 
Vcn = VcG " Vng 
Vng ~ ttA+h+ic)- Rn 

j^iall ^ -a> <J-U^ajli]l LiLiAi .a (jjjj ^Lill (J£juoH 





ideal 
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^ .aVi — Wa Y , O f Y , \ i 


(j jjljlt dliLa Ajjaij ,jj£jj i <La jILoj ^ 4_lakj (jiaJjlj ^1) SJLiJl ejlA ^ 

_(JJj^Ji]| A lull) L_JjJjJa-a T AjjLul« ^l-d^l 


VaB - Vao - Vbo 
V BC = V B0 - V C0 
Vca = V Co - V A0 



dll jj jj 




^an - ^an — ^nG 
K bn ~ Kbn — ^nG 
^cb - ^cn — ^nG 
^nG — (^a"*"^b"*"^c) •■^n 



dljjjj 




^ ~ i*A B ~ icA 

l B “ l B C ~ l A B 
l C = l CA ~ l B C 



dljLnll 


jjlall cs-*^ — ^V'l-a <Jjj_jajj]l InS-r^ .a jjjj ^loll <_]£dll 
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\ .all 1-lgJ A S-iS-i^-a (jjjj laiaa..all j 

...M-File... 

% jjUl 4 jj2/Ij 

°/ 0 (jjiLa dllj (_j-a dlljiajUl! 


clear all; 


Vrated = 120; % rms rated voltage 

Srated = 1500; % rated VA 

Frated = 60; % rated frequency in Hz 

Zb = Vrated A 2/Srated; % base impedance 

wb = 2*pi*Frated; % base frequency 

Vpk = Vrated*sqrt(2); % peak rated voltage 

NpbyNs = 120/240; % nominal turns ratio 

rl = 0.25; % resistance of wdg 1 in ohms 

rp2 = 0.134; % referred resistance of wdg 2 in ohms 

xll = 0.056; % leakage reactance of wdg 1 in ohms 
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xpl2 = 0.056; % leakage reactance of wdg 1 in ohms 
xm = 708.8; % unsaturated magnetizing reactance in ohms 
xM = 1/(1/xm + 1/xll + 1/xpl2); 


% mag. curve Dpsi versus psisat 


Dpsi=[ -2454.6 -2412.6 -2370.5 -2328.5 -2286.4 -2244.4 -2202.3 ... 
-2160.3-2118.2 -2076.1 -2034.1 -1992.0-1950.0-1907.9-1865.9 
-1823.8 -1781.8 -1739.7 -1697.7 -1655.6 -1613.6 -1571.5 -1529.5 
-1487.4 -1445.3 -1403.3 -1361.2 -1319.2 -1277.1 -1235.1 -1193.0 
-1151.0-1108.9 -1066.9 -1024.8 -982.76 -940.71 -898.65 -856.60 
-814.55 -772.49 -730.44 -688.39 -646.43 -604.66 -562.89 -521.30 . 
-479.53 -438.14 -396.75 -355.35 -313.96 -272.56 -231.17-192.60 
-154.04 -116.41 -81.619-46.822 -19.566 0.0000 0.0000 0.0000 
0.0000 ... 

0.0000 0.0000 19.566 46.822 81.619 116.41 154.04 192.60 231.17 
272.56 313.96 355.35 396.75 438.14 479.53 521.30 562.89 604.66 
646.43 688.39 730.44 772.49 814.55 856.60 898.65 940.71 982.76 

1024.8 1066.9 1108.9 1151.0 1193.0 1235.1 1277.1 1319.2 1361.2 

1403.3 1445.3 1487.4 1529.5 1571.5 1613.6 1655.6 1697.7 1739.7 

1781.8 1823.8 1865.9 1907.9 1950.0 1992.0 2034.1 2076.1 2118.2 

2160.3 2202.3 2244.4 2286.4 2328.5 2370.5 2412.6 2454.6 ]; 


psisat=[ -170.21 -169.93 -169.65 -169.36 -169.08 -168.80 -168.52 .. 
-168.23 -167.95 -167.67 -167.38 -167.10 -166.82 -166.54 -166.25 .. 
-165.97 -165.69 -165.40 -165.12 -164.84 -164.56 -164.27 -163.99 .. 
-163.71 -163.43 -163.14 -162.86 -162.58 -162.29 -162.01 -161.73 .. 
-161.45 -161.16 -160.88 -160.60 -160.32 -160.03 -159.75 -159.47 
-159.18-158.90 -158.62 -158.34 -157.96 -157.39 -156.83 -156.07 
-155.51 -154.57 -153.62 -152.68 -151.74 -150.80 -149.85 -146.08 
-142.31 -137.60 -130.06 -122.52 -107.44 -84.672 -42.336 0.0000 ... 
0.0000 42.336 84.672 107.44 122.52 130.06 137.60 142.31 146.08 

149.85 150.80 151.74 152.68 153.62 154.57 155.51 156.07 156.83 

157.39 157.96 158.34 158.62 158.90 159.18 159.47 159.75 160.03 
160.32 160.60 160.88 161.16 161.45 161.73 162.01 162.29 162.58 

162.86 163.14 163.43 163.71 163.99 164.27 164.56 164.84 165.12 

165.40 165.69 165.97 166.25 166.54 166.82 167.10 167.38 167.67 
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167.95 168.23 168.52 168.80 169.08 169.36 169.65 169.93 170.21 ] 

% set up simulation parameters 
tstop = 1.2; % stop time 
Psilo = 0; % initial value of wdg I flux linkage 
Psip2o = 0; % initial value of wdg 2 flux linkage 
Rload = 120 A 2/1500 % referred impedance to primary side of 
% the 1.5 kVA, unity power factor load 

% connected across each secondary winding 

repeat_run = 'Y'; % set up repeat run flag 
while repeat_run == 'Y' 

Rn = input('Enter ohmic value of neutral to ground resistor Rn > ’); 

disp('Run simulation and return for plots') 

keyboard 

elf; 

subplot(4,1,1) 
plot(y(:,1),y(:,2),'-') 
ylabel('vAB in V') 
title('primary line voltage') 
subplot(4,1,2) 
plot(y(:,1),y(:,3),'-') 
ylabel('vab in V') 
title('secondary line voltage') 
subplot(4,1,3) 
plot(y(:,1),y(:,4),'-') 
ylabel('iA in A') 
title('primary line current') 
subplot(4,1,4) 

P lot(y(:.1 ) 5 y(: 5 5),'-') 
ylabel('ia in A') 
title('secondary line current') 
h2=figure; 
subplot(4,1,1) 
plot(y(:,1),y(:,6),'-') 
ylabel('(iAB+iBC+iCA)/3 in A') 
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subplot(4,1,2) 

plot(y(:,1),y(:,7)/ J ) 

ylabel('(ia+ib+ic)/3 in A') 
subplot(4,1,3) 
plot(y(:,1),y(:,8), , - , ) 
ylabel('vnG in V') 

title('Secondary neutral to ground voltage') 

xlabel('Time in sec') 

disp('Save plots before typing return') 

keyboard 

close(h2) 

% prompt for repeat with new system condition 

repeat_run = input('Repeat with new system condition? Y/N: ','s'); 

if isempty(repeat_run) % if empty return a No to terminate 

repeat_run = 'N'; 

end 

end % while repeat_run 
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...Simulink... 



dl£ja»»3t Silica j Y*, y i 

4_dVu>i.a\l } , V, ) l 

.Cluliill dll iLa S^ajlLs ; y s 

. dUL djlLa ; Y 

oil c5"^ C ' lMI 1 " 1 'iLa djlLa \ |y 

.(_£.}j-ajJI J^ ^^Jc- j! dliL djlLa \ f 

** y 

_ JjoiLiaII _J_J)~' ■all ^^le. ^LdVI L - lla].a -djlLa \ 

j-a*JI J*'' «»jt ^Ic- dliLa “djl La \ Tj^q 

■^’ Uc.\*A\ : L aa , L bb , L cc 

.SJjbdJl : L ab , L ca , L bc 

.djiai dliU <AJ^)dll 4 , >>g\ a .all I l^ls 
_^)jaiLiA]l -a]l 1 — A^.all “d^dll 4da^)Li-all \ 

^ i _ s ic. dlaLalS -d^dll 4 , ^a^)l ^ ^11 ; L[g 
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Ikd 

Ikq 

md 

mq 

mf 

mg 


.^Jjoidall .all -i-dVI i."llfllal Ajjjjdll 4 „^a^jl ^ ^11 

.(_£.} j-axJI -all dliLal A_ij^)jdll 4 , Za^)\ ^ 

. Jjoidall j j ^ .all lc^ dljlllll 4 jjauJal'» ^11 4 . ^a jl ^ all 
.(_£.! j-axJI Jj^ .all ^lc* dljllill 4 '..ijlii '» ^11 4 , ^3^)1 ^ ^11 

.filial I jj^ .all ^^Ifc JtoJI dllalal AjjailaLiiall Ada^)La-all 

.(_£.} jaxJI ■&]! ^^Ifr JiLaJI li" A al al 4 u.i'1-.t <» all A_d^)La-all 

.^Jjoidall j^ .all ^Ic. -iLdVI dllilal 4 najJal w all 4 . ^ all ; Ljyikd 

,l£^ J-axll j ^ a]I ^Ic* .iLai^l 1 “Aalal 4 un'1-.l '» all Ada^)d-all \ L m j^q 

.dullill 4 u Aie-lLall \ L ss 

.jll-ill 4 u^aj^dill A_ie.lLall \ 

.^Jl.}llj dullill jAJ Alddall 4 u Alc-lLall \ L sr 

.4 u ui lil ij all 4*s^^ all jjjAll ; p 

.Ail J£1 A^dll aIL-11 : A 
4u.Mm*\\ aJUJI : A md 

.AjISII A_njjdill aJLiuJI ; (p 

. jj.i*l*2all jjjj^all ^^Ifc aIUmJI dil£ ja ; (p d> (py 

.(a) JjVl j>Ul jj^-4j (q) jja^ll ajj' jil : 6 r 

.(jj-lddall jjjj^all jjjjII dl £ja ; Vq,V d 

.'i.laljdall jjd-all ^Ic- -iLdVI L —AilXI jj dljS^ja \ Vj^ d > ^kq 

.(c i“ i J^' i ’ ' i j^) cs-^ 3 <=>J>*J' : T ( 


em 


; AjIUII £JjJal jail ^ . ><JJ-dlll lilj^ail (jlaSlii 
A.C. jj_u t ^jc._A_C. jj_u i jl_il-A£.Jau} (<Jj» dill (J.Vll ^ . ><JJ-dlll tilj^.all dl jjaa 

. {4j4 ja-A£. jj_u j 4 r.t Wi 1 ..I 

.AjjJaJ^dill dl\£j^oll ^^ISI 
dulii ^4 -n'i (jjj AjtiLiix (JLii ^3 ^^daJ^dill iilj^> 4 H dlVLii (j>»» .1 Idajl (jljaLiiui 

.A£jdll ^gdaJ^dill lilj^^ll 

.j^jiall ^gdaJ^dill lilj^t oil 


{(iljb (d,q) o-dlxlall jjLa-all ^aUail (a,b,C) jjla-all ^aUaj ^ JliliVI^ , V , ) £ 

■ dlllju.i-all (jjj (JliilVI (j-a A-llitll (jj 
.(_g.>ij^pdll lil^i^all dll jial jLj AilS jjJJ (J^ldll jj-a (_j^aliJlll - \ 

.dljLuiaJI (Jig joili ^JlilLjj ^Uaiil Aq>^iljll dV-il-*-all (JJil -V 
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ji clulii] (jj^J (jl t_jjaiill AjLuc. ; 


[T^{B)}=\ 


\fdqo\ = [ Tdqo(0)][fabc ] 

COS(0) COS(0 — —) COS(0 + —) 


3 

2n 


3 

27T N 


sin(0) sin(0 ——) sin(0 + —) 


1 

2 


[JVC 0 )] 


-1 


cos(0) 


sin(0) 


cos(0 — y) sin(0 — y) 1 
cos(0 + y) sin(0 + y) 1 


IjJl A-il null A_jjl^ll <Loj 3 A io~s 1 <_J£ ^2 ^ jjjaxlm Ajjl^ll ojlA (jls = Q) A-ajS 1 ilat^ 


[r^oCO)] = 


1 

L 3 


L> 

-1 

-i-i 

3 

-1 

3 

1 

vf 

1 

vf 

1 

3 

3 J 


[/dqo] “ [ 7 dqo( 0 )][/abc] 

\ Aijik^a-aJI eAgJ <-_L_£al_^J| L_£/ljLall ^ jj-aj 


m_vog 



Mux 


Fon 2 























































tiililj ^S^jaiaLAll — AxaUaill (J-aaJI Ljj^jSj 4-*jA*-a Aj^ij^all A_l£^a]l (ji 0jHill ^_ya Ja^.2iU 

,l1iIj 1 jgiaJ) ^ 4_i£j^a]| e4A <JLhA) ^aJJ 

^4j-ai]| (jAJJ La£ tiilij jjUl ^Jj (d ; C|) **>o^ ^4j-aj <j-a e41 iliLaJ liil La£ 





simout 


To Workspace 

-H 

Scope 


<_J£-lu]Lj La£ (jj^J A a^mlb 4jaJjUI ASjSj^axJlj 
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ia 


ib 

— 

- ic - 



1 

0 

-0.5 

-Vs 

2 

-0.5 

-\ m ^[3 


Id 

h 

- io- 


alSLi^aj 4-yWlY',T', \ t 

Simulation of An Induction motor in the Stationary Reference Frame 


ag 


as 


bn 



as 



^ bs V fog - V, 


sg 


Vcs V C g - V S g 


■ J 1 


[V a s+Vb s +V cs ) [Vag + Vfrg+V C g) 

; 5J^L*-aJl Jj£. rin ojlcU 

V's.p~ Rs.q (^as"*"^b5"*"^cs) Lsg ~^ (Vas"*"^fes"*"^cs) - ^(^s.o"*"^'s.o ~)^0s 


sg S9 dx 


.(s,g) uA^aj]' : L 55 t 

; jLik-L (dulilil (jj-Lalxiall (JjjVn 

.(a) Jj^l JjUl J-ni (jjjjLi-xi (jjXaLxiall m \ 

.w — 0 .1 

.0 = 0 y 

2 112 11 


Vqs 3 t? as~ 3 ^bs~ 3 ^cs 3 ^ a 9 3 


v bg~ 3 ^eg~ v sg 
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Vds ^2 ( ^cs~ ^bs) ^2 ^ eg~ ^bg) 

V()s ~ n (Vas+^bs+Ves) ~ ~ (Vag+Vbg+Vcg) ~ V S g 


bs 



^gij jjjJuiUtiLa] 1 ^JJ J J)~\ .all (j-a jjLa^all (JjjV'll sjlc.] ^»JJ Ajlgj ^ fijlc. 



■ 


djV4L*-all 


^as - 

7 ^ +7* 

L qs ‘'Os 



-1 -5 

_ V3 

: S 

<S) 

O 

•f-O 

+ 

ibs 

— 7 

2 V s 

2 

^ds 

lCS - 

-1 -5 
— / 

2 ^ 

2 

i s 
lds 

*S) 

O 

■ i—J 

+ 


L-luilllj (jVI 


ty 2 | 1 ^ 1^ 2 ^ \ j \ i f 

Vqr ~ g ^ar" 2 ^dr~ 2 ^cr - g ^ar" 2 ^cm" 3 ^cn" ^rn 

^dr - ^ iVcr~ Vbr ) - ^ C^cn~ ^bn ) 

^Or - T (Var+Vbr+V cr ) ~ ~ (Van^^bn + ^cn) “ ^rn 


; t,"nl ! 'iN jjUI diV-il*-a tjnii jVI (» 


= ^qrCOS^rlt) + Vdr sin 0 r (t) 
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v'dr = -v'J r s\n8 r (t) + p;,' r sin6» r (t) 

e r {t) = s‘w r mt + e r ( 0 ) 

; Ajlliill (jafi L_Luull (jj-i) (jL^al 1 sJjaJl 1 i&aJ LiUjlSj 

i' q r r = i' q s r cos9 r (t) - sin0 (t) 


v dr = iqr s in^ r (t) + 1> d * COS0 r (t) 

jl^iaVl ^1 (jjA-alxiall (jjjjJall <JLa^a (j-a s^jaJl <• (jjjj CllV-iL*-*]! j 

i< -i'r . 

L ar L qr L 0r 


;r _ _J_ -rr _VL jrr , ;f 
L br 2 i( l r 2 i( ^ r l ° r 


■ / 1 -/7" ■ / 

l cr - ~ lq r i “ 1-dr + ^Or 


; s^alxiall jjLi^aJl ^3 jJI djV4l*-xi]l 


Vqs =Wbf{ Vq S + ^iVmq~ Vas )) dt 


*ls 


\Pds =Wbf{ V S ds+ f-Wmd- </4)}dt 

x ls 

hs = z^f{ v os~ i 0 5^}dt 

x ls 

V,qr = Wbf{ Vqr+ ^7 Vdr+ TriVmq' VqrW t 

Wh x 1c . 


Vdr = Wbf{ Vdr ~ ~ Z Vqr+ ^r(Vmd~ Vdr )}dt 

WJj X lr , 


Is 


ior = 7 r{{Kr- ios r r'}dt 

X i„ 


Zr 


Vmq Xm(iqs ^qr) 

^md ~ ^Tni^ds + ^dr ) 


8 
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\Pqs %i s iq S + Ipmq 
^Pds ~ ^Is^ds ^Pmd 


10 


■ 5 _ U’qs U’mq 

i?S = ~s 

jS _ ^ds~ ^md 

Lds 

X ls 


j rs _ 'Pmq 
L qr ~ Y i 
x lr 


:'s _ ^dr ^md 
L dr ~ Y r 
x lr 


Wqr %i s lqr Tmq 
^P dr ~ ^Is^dr ^Pmd 


1 

X M 


\Pmq 

Vmd 


111 
- V — + —r 


x m 

*ls 

x lr 

~ 


1 Pqr i 

/ i 

x ls 

x lr 

- X m 

(fis 

.Tp'dr 

x ls 

x lr 


11 


12 


T = - 

J em 


3 P 


2 2wfc 


Wds-iqs-'Pqs-ids) 


qs- 


[ 5J^L*-a 


13 


; 5J^L*-a 


/ 


dW r 


dt 


- T„ m + T, 


em " r 1 mech " 1 damp 


d(—) 

2] w b ^w b } 

1 em + * mech 


dt 


damp 


|_| _ J w hm 
2S b 
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qs 


to r 
— V, 
(o b 


■s 

dr 


qr 



q-axis circuit 



abc stator voltages to qdO 



qd 0 stator currents to abc 



d -axis circuit 
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V 

V 



abc rotor voltages to qdO qdO rotor currents to abc 


L_)^\jLa]| ol£Li^a]| (jjjj AjIUII (Jl£JoVtj 



^jLaill (j-a ^ .all alSLi^a ^jj-aj (ji ,j-a 

... aJUJI Jl SJi^h jjxa l^_La <_]£ l j±iA ja L& j£ ^js jL ^ (Subsystem) 
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( \ 



(Y ) 



wb*{ut2Hi5.xlsr(u[1 l-u[3D) 


-+m r 

psiqs > 


0 

i n_{wr/wb )* psidr* 


i-i 


wb'(u{2] +(rp»/xplrnu[3|-u(1I)) 


psiq>’_ 


(u(1J-u(2]Vxls 


psiqi- 


I 


xM*{u(iyxls+u[2yxplr) 




(u[1]-u[21Vxplr 


-►O 

out_psiqs 

out_iqs 


-►0 

out_psiqi' 

-►# 

out_iqr' 
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(y'j (J3j.Vn.-1ll 






(°) cij^' 



rs 
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( 1 ) 


in_iqs 

in_ids 

d> 

in iOs 



Mux 


u[1] + u[3] 

Fen 


-(u[1]+sqrt(3)*u[2]y2 +u[3] 

Fcnl 


-<u[1]-sqrt(3)*u[2]y2 + u[3] 

Fcn2 


*© 

out ias 



out ibs 


** 

out ics 


...Script File... PI 

Sb = 750; % rating in VA 
Prated = 750; % output power in W 
Vrated = 200; % rated line to line voltage in V 
pf = 0.8; 

Irated = Sb/(sqrt(3)*Vrated*pf); % rated rms current 

P = 4; % number of poles 

frated = 60; % rated frequency in Hz 

wb = 2*pi*frated; % base electrical frequency 

we = wb; 

wbm = 2*wb/P; % base mechanical frequency 
Tb = Sb/wbm; % base torque 
Zb = Vrated*Vrated/Sb; %base impedance in ohms 
Vm = Vrated*sqrt(2/3); % magnitude of phase voltage 
Vb = Vm; % base voltage 

Tfactor = (3*P)/(4*wb); % factor for torque expression 

rs = 3.35; % stator resistance in ohms 

xls = 6.94e-3*wb;% stator leakage reactance in ohms 

xplr = xls; % rotor leakage reactance 

xm = 163.73e-3*wb; %stator magnetizing reactance 

rpr = 1.99; % referred rotor wdg resistance in ohms 

xM = 1/(1/xm + 1 /xls + 1/xplr); 

J = 0.1; % rotor inertia in kg m2 

H = J*wbm*wbm/(2*Sb); % rotor inertia constant in secs. 
Domega = 0; % rotor damping coefficient 
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...Script File... m 


% Load three-phase induction motor parameters from this File .... 
pi % load motor parameters from pi .m 
% initialize to start from standstill with machine unexcited 

Psiqso = 0; % stator q-axis total flux linkage 
Psipqro = 0; % rotor q-axis total flux linkage 
Psidso = 0; % stator d-axis total flux linkage 
Psipdro = 0; % rotor d-axis total flux linkage 
wrbywbo = 0; % pu rotor speed 
tstop = 2; % use 2 sec simulation time for Fig. in text 

% program time and output arrays of repeating sequence signal for 
Tmech 

tmech_time = [0 0.8 0.8 1.2 1.2 1.6 1.6 tstop]; 
tmech_value = [0 0 -0.5 -0.5 -1.-1. -0.5 -0.5]*Tb; 


% Transfer to keyboard for simulation 

disp('Set up for running si .m or s3.m'); 

disp('Perform simulation then type return for plots'); 

keyboard 

elf; 

subplot(4,1,1) 
plot(y(:,1),y(:,2),'-') 
ylabel('vag in V') 

title('stator phase to neutral voltage') 

subplot(4,1,2) 

plot(y(:,1),y(:,3),'-') 

ylabel('ias in A') 

axis([-inf inf -25 25]); 

title('stator current') 

subplot(4,1,3) 

plot(y(:,1),y(:,5),'-') 

ylabel('Tem in Nm') 
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title('developed torque') 
subplot(4,1,4) 
plot(y(:,1),y(:,4),'-') 
axis([-inf inf 0 1.2]); 
ylabel('wr/wb') 
xlabel('time in sec') 
title('pu rotor speed') 

AjIM jji) tilSISla-aj A^AdJ £ , \ £ 

^ \ £ 

(jl (j-a ic.j 4 4_lLul j!ill Ac^)jji]Lj iWl tilli 4_lLal jjll CllVVI 

Aic. (jl ^I £-« Alljl^jLaJ 4_IaAlj A il£j ji jjJall 4_lLaljp]l 

^ £-uj!j <J£-luJ ■‘Lil-aljjll dlV^M t^n-s 4 AjJIxJI 1 g'UK't C. ^laxJ ojjjSJI dllc-1 i-TnuVI 

A ^aJaj <^3 AlJjjll t,“ll 

; (jjxa _jA La£ (d,q) (jJ^-atxiLall ^^Jc. 5JVI (JlLalaj 

q-axis 
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; iUJjSlI ^ jj aJUII 



^Umll (J£>Ti\I^^kULaj <_]£jIill^^iLa 4-C.l jalmt <_J-al*-aJ .a^ J-axil 


















j'sl'i.a j ^^ala \£.\ 3-i"uul (J-alx-aJ .ilj-a] (J-axJl 


dlV-ib-all (J3 j (dq) (jj-lalxlLajl ^3bc) jjLa^all j-aj £ya JliliVI 

■ u\$\ 


o 2 1 1 

Vq=-V a --V b ~~V C 

v s d = -^(y c -Vb) 

V 0 = \ Oa + v b + V c ) 


1 


3 


v q = v q cos9 r (t ) — i? d sin0 r (t) y 

i? d = v q sin9 r (t ) — VqCos9 r (t) 

9 r (t) = f*w r (t) dt + 0 r (0) electrical radian : 

| diV-it*-all (_53 j s^.lj a jiaiLj (JSjolJ (Jjj Vill (j£-aj ji 

4 
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V q = ~ {l? a COS 0 r (t) + v h cos (G r (t) ~Y^ + V c cos (G r (t) + y)} 

= \ {V a sind r (t) + v b sin[d r (t) - y) + v c sin[ 6 r (t) + y)} 
v 0 =: Oa + + v c ) 

(jlj ( <J-al£j£ (dq) a-LalxlLa l l dlV-il-*-* (jc- JJJJtliilj 

<_J^J (_g£i (ji (j£-aJ Cluliill -N <■ i 1 s-1] AAjLuiII dlV-ib-ail 

^Ic. jLa^.VI dlliLa i^ya ^Ic. JaaS .1^.1 j Jia. <■ iLaJ <U^M <_g-2j .dlLalaU 

\ o.LaljLLa]| jjLa^all Cl)V-^-*-a <jli t (jj-Lalxiall 


</>d = w b 

^q = Wb 


W r T s 


(Oq ~ —ljj d + ~~~ (}Pmq ~ 4>q)}dt 

J w b x ls 

f w r r c 

(Od + — 4>q + — 0/>md - ^d)}dt 

J W b X ls 

^0 = w b f Oo ~ ^ip 0 )dt 

x ls 


Vkq = ~~r~^ [ (jfimq ~ *l>kq ) dt 

x lkq J 

\\>'kd = [ Wmd - 4>kd) dt 

x lkd J 

'P’f='^¥ L ( hr + ->/'})') dt 

X md J \ X lf J 


^mq W b Lmq(iq "I" hq) 

Tpmd W b L m d(.id hd ^/) 

v f 

Ef ^md 77" 


6 
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*Pq x ls^q ^Pmq 

\Pd x ls^d ^Pmd 


*/>o — x isi-o 
\p' f = x' lf if + ip md 

1 Pkd ~ x lkd^kd ^Pmd 

^Pkq ~ x lkq^kq ^Pmq 

A-lilaall L^j 3 dl jLull (jj£j <^jllj ‘ -^1 (J^l L>° <_jA Aj_jIaJl dV^-a-ail <jl A h^^)La (j-a Aj V 

4_j]£j| aJUx.iH £jIj£ aSA 4_ijjj_iii]| aJLijoJI (jc- ji» i t n j _dljl!ill dliLa ^^Jc. ^ i}-»«c\\i Afrall ■‘di.j-aJl 

; dVAlauall (jj^J dlilall ^3 

*Pq , ^ Icq , 


Tpmq X MQ C + r ) 
x ls x lkq 


, _ .'Pa , 'Pkd , 'Pf 

Wmd ~ X MD (— + —, - ^ —r) 

X ls x lkd X lf 


8 


X MQ 




X 


mq 


x 


Ikq 


x ls 


1111 

H—7-1—r~ H- 




MD 


x md x 


Ikd 


X 


If 


x ls 


.all ^^Ic. A_iJ^)jd]l A jfLjl dill a!\ nullj dlaLail A-i^dll A. 11 null =J3 ^C. (Jjj^aaJI AxJj 
; aJUJI dV^I dUUl dl jl_ii AjA^Ji (jjAxljLLaJl 


l q 


%-$■ 


mq 


Ih = 


x ls 

f’d~ x Pmd 


x ls 
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10 




















ikd 


^kq 


^Pkd ^Pmd 

x 'lkd 

\Pkq ~ t 


mq 


X 


Ikq 


'Pf Pmd 


l f = 


X 


If 


IgJ <Ll3l£-a]l CS^ <-5 ijP^. a-lol«-la]l jjLi^all dlljLiill 

; AjlLill dlV-il*-all (_3^J 


iq = i q cos8 r (t ) + i d sind r {t ) 
i s d = —i d sind r (t) + i d cos6 r (t) 


11 


i-a iq i-0 


1 -s 1 -s , - 

h = ~2 l q-ji l d + l 0 


i c = - - if, + — i d + i n 
c 2 q ^3 d o 


12 


.a^ J-aaJl <JLa> ^ A^-\ .a L_)Lla3VI <_>a A_ll (jC. ^uUl ^£jjl^j a j^£iI ^3*3 

■ AiMaJL 


T = 

1 em 


em 


w rm 2 2^ di V ^ id ) 22wS^ diq ^ qid ^ 


13 


\ _jil.il! diV-il-*-*!! 1, Y, £ 3 £ 


eLiLl <^3 (_^S^ _jil-ill A^^i. eLiLl ^2 (jjfL ^Loull (jc. (jJ2.il I 4 iilj^a£ J-aaJl AlLi. ^3 

A_SLi. LailJ L_l^.j-a jjfL £tjLill ^Sj <1 ^joj^£iI ^3*3 ul 3 aI^/I 3-aC. <_]La. ^ . ^jljj.ill 

lilSxall ^3xJl Lai u_2Luj jjfL ^cjLil! ^3*-^ u! 3 J-axll 

fjf. Lai _A_l^jLi. Ailui jJ 3j-aJI ilaj lAAic. t"n^ 3j-aJl AlLi. ^ L_L^.j-aj tilj^-all <ULa. ^ l_i1Luj 

AjUaxll pj*l £jtj£ jLaiall ^3*3 (Jj-aj AjlLill Ajila-allj 4 jljj.ill a£j^ 1 I iiiSl».a j jj£ ; l2 till VI 


14 
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N. m 


T _|_T _T _ j dWrmit) _ 2] dw r {t) 

'em ' Imech * damp J ^ p ^ 


15 


5(t) = 0 r (t) - 0 e (t) 

= J 0 t {w r (t) - w e }dt + 0 r (0) - 0 e (O) 
w e = constant 

dw r (t) 


d{w r (t)-w e } _ dw 

dt dt 


16 


w r (t) 


We - — J 0 {j em + T n 


17 


0 . 


mech Tdamp) tit 

I ; (JL^all ^2 Ajjl j 

; A-llaljlll (Ji ^2 4 Jjqullj <ULluJl Ajjlj 

; 4£^a. 5JjL*-aj ^3*^^ Aj.li.1 jjl |ajS]U jdjaJill Y , Y , £ , 

Ojill ^2 sJ^*ia dlljjg aJ iiUi£j dlV j-\ 31 ^_ya <3LiA (jjfLj aiaj 4-uiljJ 

_((_3_uj 2/U L-baiill) lAAic. ^ajiJLs (J-axilj (J-axil (_yuLuj| A ?-iq'l Ai.1 ^_ya 

U>n\l A (jxi AjflluU s^lj 4_lLaljj 5JI JaS2 (jAiJaJJ UHujIj^ 

(_>jLujV' ^*jLu» Zjj = — fl 

ih 




^ £ 

Virt. 


(_>jLujVi f jf. T b 


tb 
Sb 

w bm 


N.m 


2 w b 

w bm — ~Z~ 


; aj£]Lj 1 g ]c. ) X 5J3jl 3I (j-aj 


T h^TrWdiq-^qid) 

T (nu ^ = 22w fc _;_: rm 

l em Kt JU J T 3 Vb ! b\ " U 


IrYblb, 
2^2 ^ 
P w b 


17 


Tem (pit) Ip d(pu)iq(pu) ^Pq(pu)id(pu) 
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; jll ajilU Ig 1C. ^ £ 5J^L*-aJl (j-aj 

T _j_ 7 1 — T = ( 1 ^ f —L\ d ' Wr mi 

1 em(pu) ' 1 mech(pu) 1 damp(pu) \T J \P J dt 


18 


dt dt 


,w r -w P 


r ^'em{pu) Tmech(pu) ^dampipu) 2 H . 2H 


— V d 

«)u a 


w r 
ft) K 


(a) (7-axis circuit 





V_ 


Multiplier 

(Or 

—► — v d 

q -» 

Multiplier 


(Ob 0 

0) r 




w b 



w r 
— V 
“b q 


(b) Speed voltages 
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(c) d-axis circuit 



(d) Developed torque, speed, and angle 



Wjr 

| W b 


a 


abc to qdO rotor 


«_r 


.q 


qdO rotor to abc 


c v 0 

(o) Transform abc supply voltages to qdO 


(t) Transform qdO currents to abc 
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Selector 1 Watepaoe 






T'J 
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Wue ua-6 pb 














































































































abc2qd0 


u(1]*u[3] - u[2ru[4] 

qds2qr 



u[21*u[3] + u[iru[4] 

qds2dr 




qds2qdr 


Y 



pfod 1 




T mecti Rotor 


*<£) 

delta 

-►© 

Tem 


wr/wb 
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q_cct 


ln_vq 



wb*(u[2}-u[3Hfs.'xls)*(u[1 J-u[4D> 


Fon 


ln_wrpsid 


wb*rpkq*(u[ 1 ]-u[2] V'xplkq 


Fcn2 


Out psiq 



1 


s 


PSiq_ 



1 


s 


psipkq_ 


Mux2 


xMQ*(u[1 ]/xls+u[2]/xplkq) 


Fon3 


Mux3 


* 


-(u[1}-u[2]yxls 


Fcn4 


Mux4 


-►© 

Out_psimq 


Out_-iq 


d cct 


ln_wrpsiq 



wb*< u[2J+u[3J-Hrs/xls)*{u[ 1 ]-u(4p) 


Fen 


■TpH u(2J/xm<j+< u [ 1 }-u [3])/xp If) 


In Ef 


Fcnl 


psipf_ 


wb*rpkd*( u[ 1 }-u[2]yxplkd 


Fen 2 


psipkd_ 


-KD 

Out psid 


U H-i 

psid_- 


xMD*(ul1]/xls+u[21.'xplf+u(3J/xplkd) 


Fen 3 


4xd 

Out_psimd 


Mux3 


i^7b 


-<u[1]-u[2iyxls 


Fcn4 


Mux4 


7b' 


(u[1J-u(2]yxplf 


Mux2 


Fcn5 


Mux5 


-KD 

Out -id 


>0 

Out_ipf 
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...Rotor... 



-id 


...3... 



Gain cos 


< 

< 

Productl 



► 


>© 

cos thetar 


sin thetar 
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... 4 ... 



Mux q Qgen 


(jjjjJal it a \\ jj Aalaljal! I SlSLx^j t , \ © 

\ AjlliLa AaLoIJjj <U| AJiLa-all fijUl (jjjj (JS-uilt 
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q-axis 

^ Cl) 



j-a ClAjJajLa^all jjiLi] j-a fijiaj iiliui 4 <3jl mil 4_iiJalj^)]| LllV-ib-all (jlailil <_Jj3 

6ji]| 4.1^. jJ ^aJJ i."n*a _4JjLaxa (jj£j V (^P) CS^ ( '— 1 <jli ^alc (JSu'n 

0 jill jli A^jUJUj 4 ^)alLixi]| jl j-aaJI ^)j^.all ^Jc. LajJ 4. ~*^\ q\x>\ AjjauiaLia-aJI a£j^> .all 

jLsjV )-mM<a JllLa .ikLi] .4-C.l IVnuVI (J-aL*-a £-a o^Axla (jj£j Clul!i]| 4.~* ^\ q\x>^ AjjailLaLia-xJl a£j^> .all 
.all ojl]l ^jjj^Lxiall (jjjj^all 3 Jj^/I j^jlai] Ajjailialja-all A^j^-all SjUI 4.“ll j^ j^a 

<Pq — ‘ Vd — Pd-Pa- Sin(0 r ) ^ ^Xu^' <^4 J* ^ F a Aa^uLUi-aJI 

.P q .F a .cos(6 r ) 



; l_u£j 3 (JjVI j_jlai] Ajjjj^uII <UUX| CliLXj^a 


A aa = N s ((p d . sin(0 r ) + cp q . co s(0 r )) WZ>. turn 

= N s .F a {P d .sin 2 (6 r ) + P d . cos 2 (6> r )) 

/Ph + P a P d — P a \ 

= N s . F a {-^-B- - cos(20 r ) j 
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4_ajl jj jc. <^.1 j^i lai3 jj£j b (^-iHill 4_nj^)jaLill <ll_ii_u]| <j£^a jl3 <jLlu-a (J^ u'nj 

; i.. n^'ij \ Y * 


/ 2n 2n \ 

ha = N s . F a \^P d . sin(0 r ). sin(0 r - —) + P d . cos(0 r )cos(0 r - —) J 


= N s .F a (- 


Pd + Pq Pd ~ Pq 


cos2 


(Or-l 


<JjVI Ajjlill (.'* l\ .>i jl -^.all ^cllLaij ,jl j£-aJ O r 4_)jl jl A aa jJ CS^ .a"'C.yij 


^aa ^0 Lms‘ COS(2@ r ) 


H 


6 r Jj-^J X aa 2 XqAAa L cc Clllllillj L bb ^Ui]l jjlail AjjIHI CllLjajLa^all jli Jlalbj 

diLubjU^ll gjjluu jt ,j£^j JlalUj m ^0 r — and ( 9 r — —P) ^ 2S jjUl <^.ljVlj 

] jljJaVI (jJJ AjliLiill 


Lab Lb a ^ L ms cos2 


J ba 


(^) 


H 


La£ <Li.ljVI J Q JjAlij 1 g-llc. <Jj^aa_j jl j£-aJ Lhr L rn <2.ll_ull dlLiJa jLi^al I jli JlLalLj 

f i ** ** * ][/ C ^ C Cc * f 


■( 0r “ t) and ( 6r ~ t) ^ 


£-a (j jl jLa <_]£aijj \ , r (_]£.juallj <iixall dlliLaJl j-a <_j£ ^^Jc. >H (j-ulaJ a*s J-aaJl .lie. 

Cluliill j-a <_]£ < _ s _lc- dlV-il-s«-a i.- ij£k i ^liilLjj _- lilljlSj <LajLLall ^Jc. .IgjaJl Ja jjA 

dt 

' <21111 <*_LL^alLl 


n = fn S 

O' 


^5 

d 

H- 

7V 

UvJ [o 

^r. 



dt 

A r . 


V s = [Va^b.VcY 

V r [^/» ^kd'^g» ^kq] 

Ida i-b id 

i r [i/ ifcd ig ifcq ] 
r s = diag [r a r b r c ] 
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r r = diag[r f r kd r g r kq ] 


As — [A-a^b^cY 
A r ^kd' A?' 


I (jjjljlxAllj 1 g ')C. I." nl Ml <ULlui]l dlVjl»-a 


A 5 = L ss i s + L sr i r Wb. turn 

j l*s I 

dq a-Lalxiall _jj\ .a\l Ajlal jlil 5JVI d)V-il-*-a V , £ A ® 


d.Xq d6 r 

v a - r si 0 + -;—I" ^d ~r - 

q s q dt a dt 

dA. d d6 r 

v a - r s^d + -;- K ~r~ 

q s a dt q dt 


v 0 = r s i 0 + 


d Aq 
dt 


, dX 'f 

v f = r f l r + ^r 


Vkd ^kd^kd "I" 


dX kd 

dt 


l l -l dX Q 

v 9=V g + ^ L 


r _ „/ . dX kq 

v kq ~ r kq l kq + dt 


V 


; ajIUII dili^lxJLj diVU^JI ^ la*j ciu^. 

^-q Lqiq + L m qig + L m qi k q 

Ai Ld^d + Lmdif ^md^kd 

4 = Li s i o 
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^■f Lmd^d 4" Lmdi-kd 4" Pfif 

^kd ^md^d 4" ^md^f 4" ^kdkd^kd 
^■g L m qiq 4" Pggig 4" L m qikq 

^kq ~ L m qiq 4" ^mqig 4" ^kqkg^kq 

_5JUuJ|j (jjj dila2)l*Jl aLujc-VLj aaLuI 5JbU 4j>al£^iil s^IaII {j±u 5.3 l)^a'\I 

^Ja f jail V, t , ) O 

^>J*J (j! AxJ <_J^.a 1I A£.UaILujl (j-a A^lLal ^9 ^ unSn^£il a^ 31 -^ CS^ ;»JJ 

| 5JVI (Ji»A 4-C-llaluit ^gJa*j Clu^. _AjjIj^J| 


Pin = v a i a + v b i b + v c i c + Vfif + v g i 


9 


W 


; w r = d6 r /dt <j' Sa^UIaII jjU^II Jc. Ja.a 1I 4^UaiJ jc. 


Pin = o (Vq + ^d) + 3v 0 i 0 + Vfif + Vgi 


9 


3 / / „ ■ 9 \ , ^^d / \ 

^ ( ^sij-q ~P id) iq —j^ id ^y_ ^ \^diq id J 


dt 


+ 3i^r 0 + 3i 0 




o 


.9 . dA.f ' dA,g 

— —h if Tf 4- if ——h + i a — — 

dt f r r dt 99 9 dt 


<_]j_£xaj ajjlkVl 5 JaL*_a]I jai 5JUa]| ^ J 4_}xjVt dllc.1 JjJalt 5JI jL 

; A^jUII AjjaLlia j )^£il AC-Uai-uVI jc. ^>J*J 


Pem 2 W r(^-diq \qid ) 


W 


\ Jo La£ P L_lUa9l AAaj <Ul <_J^.S j-a 


3 P 


Pem 2 2 W rrn ^diq qid ) 




<_J^.I j-a S- 1 J^oll u un)n^£il ^ajaJl J** i-1 ^ 4_C.Jj_a]| Jc. A9^l*Jl ^AxjiSOOj 

; A9^l*Jl ^jJajJ La£ liliij p i_lUa3l AA*J 4_lLaljj <Ul 


T e m=l^^diq-Aqid) 


N. m 
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zero-sequonco 


Aol-iLoll ill VI null £jlo£ Clil jLiill i, i, \ a 

lllV-il*-* .ajaiiall CllliLall joj AaLLall CllVLfuJ! Aalal jail lllVVI slSLa-a aJJ lallc. 

\ La£ a-lalxiall ^jjW-all ^^Jc. Aaljlaall aJIoj_u1I 

^-mq L m q{iq ig ikq ) Wb. tUTTL 

^md ^md (^d if ikd ) 


iq r ^-mq) 

L ls 

1 

ig 77 ^-mq) 

L ig 

1 

i-kq ~ 77 O^-kg — ^mq) 
L lkq 


; ^^Ja La£ A SnuMo AitOj-^aJ jlaall llllisVlc. A_jIo£ j£-aaj 

1 

i-d 7 ^-md) 

L ls 

if — 77“ C^/ — ^md) 

L lf 

1 

ikd 77 C^-kd ^-md) 

L lkd 
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AjbUill 4jl_uJI <LajS ^gic. <Jj_£ad 4_il}Lii]| ^JLiiaJU ^LuLi-all jj^all t^C. dll jldll 4-ajS (jiajjad 


^md 


J MD 


'Is 


i , L MD v , L MD v 

A d + ~jT~ A f + T' Al 

Li i f Li / 


kd 


'If 


'Ikd 


Wb. turn 


'MD 


1 

= L^ + L 7 , 


111 

+ t;-1 - t— 


if 


L\ 


Ikd 


'md 


V a = Vm COs(w e t) 


a^g'nii-all 5JL^JI ^3 <_J-a*Jl &, i ,) 0 

V 


v b = V m cos (w e t - 


v c = V m cos 


i a = I m cos(w e t + cp ) 
i b = I m cos (w e t + <P ~ ~p) 

i c = I m cos (w e t + (P--p) 

(jj£j La-lic. 4_Li. j-a jj£j (p ‘Cc.Uaioi'^l <J^al*-xi Ajjl j jl dlljldllj -^ll dV-il-*-a j-a ^jJal _j]| jpi 

_^)^.ljLa \£.\ 1-VluiVI (J-aL*-a jj£Ll LaAic. A \W m jj£j J ^.Vs1<a Ax. 1 i-ilmVI (J-al*-a 

4c-(^ill ^JLliaJl a ^a q^ j_j^a A3^)a-/a ^oLid V 4 Ali.^ail a3A ,^3 

jjj Ajjl^ll |alxj Idli 4 ajAlm-all AiLaJl ^ Adal jlil Ac.^)jaJlj jjJj _jjl.lil (jl LaJj ,q e A_lLal jlill 
-ll-ldi J^.1 (jaj .(jajll jdd ^ J A^ I g1 < aft jj£lui <^'j ( q r q e ) 

<C.^)jailLj a jiUl A-ll null jjia]| jjl^all j-a jldllj ,*lg -^ll j-a <J£ 4. null ^ j£i 4 q ^>jI^1I 

a^-aljCLaJI jjLa^all ^Jc. jldilj .^g •>!! j-a ^l£ dlj^j-a jj£ij ^(JjjLuJl (Ja^aflllj IaLiij <^-^1) Ada I jail 

\ La£ Aolal jail ■‘ic. JjailL a^)jl^ll <ilJjolll UjjaiLa fjq 

K ~jv e d = V m +j0 = V m ei° 

iq — j id = ImCOsM + = l-m*™ 
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jj£j 1 <ni Ajjlii <Loj 3 dli jj£j dCj SdlatlAll jjl^all j-a <_]£ ^^Jc j-iillj .AgjaJl l" ll jj^a Jii.l/U 

_Ajl/l!ill j_jlaVI jjlji (jc. <LajA*-* Ajjq^ll Aj£j-all <Laj3 

d ll'ill ejaiai/ill <ULaJI CllV-ib-o ^ ,i,°,') 0 

(jkj lgj3 .X^.jJ 1/li _jljl dlql<a l-al 4 £-F° j-a '^JJ^XJ ^»JJ JiaJl dlila Jaa3 ‘die 

jjoJU jjJj jjl^ll (jli ajSlawJl ^UUJI yi ,v' kd = Vg = V kq = 0 yr^Jj C 5 ^c> 
yda'jill jjI^U L^ulLj jji^ll Ajfuull Ac.^uJlj .w r (t) = cLO r (t)/dt = w e yrll^jj ^uJjill 

Ac. ^)jaill jc. AdiU dl jljl jl lilLiA jjfaJ jlj .AjjI_ j£ll a jtlill ^3 fjhua jaa. 1 g lc £l2Ij ^5JLliai]l^ 

d ■ i' g , i'kd’ i'kq — 0 jjI^II tij'j^j i if = vf/rf <Jj^ ‘^j j^' ^ 

dljjdj A!Llj Idajl (jj£lui X d , Aq Ajj jdill dVUjuoll (jli 4Ajjlj jli j|j djliill dll jUj ja <J£ 
j-j)j^.all C Jjg -^11 jli ajq'un^ll <jaxll <ULa> ^3 liililj _<Laj-la-a jj£du j-a jli aJLjjoiII 

; ^-udil j.dlVl..i dq jll -^11 lljniia duliill dliLal dq jj-laladall 

v q =r s i q + w e L d i d + E f V 

Vd W e Lqiq 

; dilill 4 > jjlLaJ ajq'nuxill Aldll jg'lll ^lal Jjdl Ef l —y 


Ef W e Lmd ( j 


8(t) = 9 r (t ) - 0 e (t) 

= / 0 f (w r (t) - w r )dt + 0 r (O) - 0 e (O) 


1 / 

jil jl ^ua jm jj.dl \, i ,o,) o 

q e , q r ouj^' da 8(t) <jj' jl' ^ 
electrical, rad. 


.a JjVl jjU' j q r jj^ll jjj ajjI jli: 0 r 
.a JjVl jjlal'j q e jj^ll da ^j' '■ 0 e 

_AjjIj jj£luj § Ajjljll jli VV r (t) — W e Adal jill Ac-^uJU jljjjl Aic ajVn.i^ll 5JLaJl ^k 

(Space Vectors) >1' <*^Vlj (Time Phasors) t>jl' j o 

] A3jj«Jl_l Aic dq jJdlxlall jj^)j^»^ll (^g-lc. Aacl^jill Aaj^lU duliill jLii 
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,2n 


] (JjAxjII 4 (Jq jjLi^ail ^C. dljjiiall jdli 5 du 

( e j{w e t+<p) +e -j(w e t+<p)^ 


a = e J 3 j cos(w e t + (p) = 

• .Ad <ajl mil Jjdill J 

iq — fid = I m e 1<p ei Wet A 

J a JjVl j_jiall jl_il Alicia] A llaa. Ill ^diailj 


J = I JJlpj(P 

a V2 


' i_ 4_ljl _jj ALl^la£ lilli (_jC. 


?l = if, -M = V2l a e^ 


\ La£ jLiill Ail_jia j (JjVl ^ III jLiill (jJJ A^^iljiil 
i a = 9l[V2 i a e’ w ‘ c ] A 

(jj-lalxiall (jjj^^aJl ^^Jc. A lh^» III dill i jJjSU ^ Jjdllj 1 .- ii£j dlS^laJl 

Vq — T s Iq + W e L d I d + E f 


Vd ^eLqlq 


e >JI i,i,o,)o 


T = 

1 em 


P / 2 

1 em > ^ 


W, 


= (—) 

5771 \PW e J 

2 


em 


N. m 


^ (p w ) {^/^7 "*" W e(j u d Lq'jldlq] 

V} ( 1 1\ 

■ sin(5) + Y - —J ■ sin(25)} 


2 ^a- Ef 

Tern = 3 (— ——)C f 


"P- w e X d 


^^-Lal jSlI J-aC. dVL^J ^fcl» uill Jaiadail ® , £ , 0 y \ D 













tillij j^liaj ^.^la Ac.\ (J-al*-a Aic. ^Lal jill ( ^C.lxjia]l I-iItn .all jAAJ £ , ® (_J£joJI 

; djli!>l*Jl ^gic. jLajtVLj 


T'slq ^s^d^d Ef 


V d = T s l d — W e L q I q 


V 


_j<a**nn<all gjjfrjjlt £lLa (_jaJ_jJLJ j£-aj (jjJ-Ual \* .all dlli 4_lLal jlill Clll£j^.ajl ^^3 

4_Sjjai (JjAiill 11 a jl _^j_]iaJI dlliLa^ jUI (.”jlqj.a j-a V-^J AjuJaj |»J (_£i]l ^ajUl (jujS-il j» a\[j 

(Jil-ajjj _Clllc.l_JjJall £-a 4 pl^VI (JjiSJ 4-llax-a >1 ^~s j (_a^.1 jjj Jajaijl 4_m] 

|»aI j_5 LiJajlj 4 ‘La.~lVuu.ajl A jjgqJaljiuall jlj-ail ^ili^all Clil£j~\ .ajl jx jll I^A IS J L- 0 - 4 

A jjuOJal \* .ajl j_iiVl jl . (j' a 3^ .33 ‘La.~lVun.ajl A u in S-il-UL^all 3lj-a]l (_>^al^V jl jjl null 

A-pl 1 .Vj^ I <al£gltj iA 4Vjjj 4ti3 j )^-a]l C.LI ^gJc. a^Lul-^a (jn^* Vj ‘La.^V'un.ajl 

0 ^)jIiLixi A£jalJl f^E- Ifrl^ajJ dll£j^.aj| j-a £- jll ILa ^aJJ _ti3^)^a]l <i]£j ^llliLlj 4 ‘La.~lVuH.aH 
^a jxil Aj&^ya jl _dljlii]l A3 jill £iLa S^cLuiaJ jj|3 ^jl ^im (_j^aS3 j3 ^^Laljp 
-lie- ^^Is^/I c-l-iil fj Jamal \i .all jsl.311 jc- 1 in'n Ausi\'\ ^ajjc. Cltauj-^al ^-^^l jc. VVjj-ill 


V jl jjl3 ^gjl ^im (_j^aS3 j3 (^g-Laljp a^\ ( *iaj (jj j£-axJl j-aS Llij jl£JJ ‘LAj-a j-a c*lj^.ajl ‘LAxj 

_AALal jliJl Ac. jjoJJ jll.3]| Ac. j jj (Jjj_£aj c. (J-a*J 5JA^all 3.3 jj jl 



•h 



^j| j| (j.nl-il ^j| jj jilJl CllV-il-*-a 1 , ) & 
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dAq dd r 
v a — t s . i a H —-— I- A d .— - — 
q 5 q dt a dt 

c /dGy 

V d - r s-id + -3 - K-~7~ 

dt q dt 


V 0 = r s .i 0 + 


0 T'kd - ikd 


dAr 


dt 

d?i 'kd 

dt 


0 = r' /' 1 dXkq 

kq kq+ dt 


^q Lq.lq ^mq-^kq Wb.tUm 


^d L d . i-d A" L md - i-kd ~ t~ Lmd• hp 


jn 


K 


m 


4 — Lis- i-o 

V — 1 j 1 r' 

/l kq Ll mq- L q ' u kq- L kq 

^kd L md . i d + L kd . i kd + L md . i r 








Tem=\\(h d iq-Aq i d) N. 


m 


_3P 3 P " 3P 

L'em \Ld Lq ji d . iq + ~~ yL md . i kd iq L m q. i k qi d J + ~~ Lmd- ^ m• iq 

_(j ; ixa La£ 4_jj_ul_uj| Cl)Lj£^a Cl)2Aiil ^ unJ-ilix^aj^)fr£Jl ^»J)xJl (jl (jd 

] CllV-ib-ail-J (jj-lalxiLa]! 4_lljj_u]| jjc. 

^mq L m q(iq + i-kq) Wb.tUffl 
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^md L m d(.id ”1” i-kq ^m) 

; ciilaLJU fijLall dil^)L£i]l jjc. 


l " = L 


2 _ 2 

/l q A mq 


Is 

Aw — A. 


md 


Id = 

L ls 

., ^kd ^md 

lkd 77 

L lkd 

2 ' _ 2 

., _ A kq /L mq 

lkq 


L\ 


Ikq 


[ A^j AiijlxJl Jaiuijjj dlVl jjoilt CllVAjt-a ^3 dlljLiill CllVAjt-a (_ja 

Wb.turn 


i A kd i :r 


^md ~ L MD + 7T~ + i'm ) 
L ls L lkd 


J MD 


1 

-JT + U 

Lii c L*! 


1 1 
+ — 


Is ‘-‘Ikd u md 

A mq , L mq JUbj 

^)J*J AWl <-_a^ia ^^ic. .^g 4_llaiJ]l A, ■ajqll £-jtj£ (jwjlal.all j)C. £LjLill ^ajc. A-ajS (jj 

■ A3 jlxJLl Aic. 


Tern ~ -30 


2 F a .£ m F a 2 /1 1\ 

){ ^ f . stoW+f (). SIIl(2W 

(j-a jjJuLiaJl 4*C jl3j Aic. ^Ic. etjl .all jj ^Lal jiill (jj 

(jxl jiall (j-ajJ (j>n]nLlawi]l (jj _dulj (_gA ,^g 

(jOJ Ajjauialja-aJI AjjliiJI ^3 <-_ajlikVI (jj Aic- ^J>xi] ^ ^ajaJl (j-ajJ (J^flflltj 

Ac. JjjJU jjl jjAII Aic. _4_iLal jlill Ac.^)jjJ| Aic. ^ jlLa fjc- Ajc. Lijj Si jj j (jjjjjal \it .all 
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nuMm ^jIaII (_yiLliaLii-aJl 4 _i_ujjAa1| 1 nil ~s ^ jA (_£A]I ^r J ig "'ll £-lla (jtj i 4_lLal jj^Ul 
^2 (Jjiaj J2 <^j^.all ,jlj 4 Ia^> (_£j3 |»jIa]I (jAllal \it .all ,jC. ^uLill (jjjJialla..all JiiJl (jjfL LaAic. 
. jIjAII (jjjAial \* .all 0 li£J (j-a 4 Vll ‘ill aAjl^il AjjJajjll ^aj^aJI c _ I'un c^IIAj 4_lLal jlll 4 £.^)jji]Ij (jljjAll 
^_ya Ac.^/13) Aic. til^)^.aH 4_uil^)A jA ^jIaII (_>ul!alja-A]l jA ^^Lal jlill ti^j^-all alSLa^a ^_ya <-_SAgJl <jl 
4 jA*j e-Lli! ^>J)aJl dllj£^a tiljlui 4 _i_uIjA (J^.1 ,_j-a olSl^all ^Aj-aj ,_j-a aAl VnuVI j ,jj£jai]l 

_ol£La^aiJ <Laj!)Ul dlVAla-all (jjJJ ( _ 5 -lt!i]l (JjA^Jlj . l —AA jj jA Ag 7 . £-ila ,_j-a til^j^all 


o) ^ d 



Llkq r, kq i kq 


“rnq 


q-axis 



al£l ~s.aU ^»j!/Ul ( _ 5 jJalj^)ll ^Aj-aiJl V, ^ 0 

dlVAl*-a]| (JjiJ (dq) (JJA-alxiall (jj^)j^.all ^3bc) 4 jj^\j 1I jjLa^all ^Aj-aj ,_j-a JliliVI 

: 

o 2 1 1 

Vq=-V a -~V b ~~V C 

v s d =^=(.v c -v b ) 

V o~\ 0a +V b + V c ) 
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v q = v q cosd r (t ) — v d s\n 9 r (t) 
v d = v q sin6 r (t ) + v d cos6 r (t ) 

O r (t) = f^w r (t)dt + 0 r (O) electrical.radian. : 

; AjILSII (_53j is.li.lj SjJaaJ ^>i.l (_)£2jj (JjjViil j£-aJ jl 


^ = " KC0S6> r (t) + 17 b C0S(0 r (t) - y) + COS(0 r (t) + y)} 

^d = ^ {v a sin6 r (t) + v b sin(9 r (t ) - y) + v c sin[6 r (t ) + y)} 

^ Oa + + V c ) 

(j\i t AiLboAl (dq) o-lalxiall ^^Jc. .IfraJt d)V£-*-a jC. jJJjtiiilj 

4-UJjaull <_1^J ^^£1 JjiJ (jl j£-aJ Cluliill ~S <■ <1 1 s~l'} 4£jl_uJl 

jLtkyi CllliLa j^a ^jjj ^LuL^all jji^all ^^Jc. JaSS .lilj <_Jii <■ <l.<n 5JLi ^3j _djlalaU 

] ?rJ. s-i ) o-lalsCLa l l jjl i.all ^C. 5JLijai]| Cl)V£-*-a jlj i jj-lalxiall jjjji.all 

f w r r s 

*Pd= Wb \ {(Vq - 4>d + (}Pmq ~ 4q)} dt 

J w b x ls 


4’q = w b 


+ ~4q + -(4md-4d)}dt 
Wb x ls 


H —-ipo )dt 

x ls 


jl(v d 

4o = W b j Oo 

4>'kq = ~~T^~ [ (4mq \Kq ) dt 

x lkq J 

4>kd = [ (4md ~ 4>kd ) dt 

x lkd J 


;diV£-*-all jj£j dilaLaJI ^ Ajj^uii]| 4 j1£JI aJUjoiII £j\j£ ajIjUjJI 4JUjuJI jc- j;»i t u 
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/ _ r^ q _i_ ^ >kc i\ 

^Pmq %o(„ “I - / ) 


x ls x lkq 


i _ , ^kd , ■/ x 

tymd X MD ( i ”1” ^m) 

x ls x lkd 


1111 

H— 7 -1- 


X 


X 


MQ x mq X lkq X ls 


11111 

H-7-1-7“ H- 


MD x md x lkd X lf X ls 

.all ^^Ic- A £A /inti A-ll jmllj A-il Uull aJ3 C. .IxJj 

: AJUJI CjVjUJI ^iU' dlljljj (j£-aj (jJ-Lalxiajl 


l q 


Id = 


l kd ~ 


'Pq-'P 


mq 


x ls 

*Pd md 

x ls 

1 Pkd Ipmd 


X 


lkd 


., ^Pkq ^P 


lkq 


mq 


X 


Ikq 


jjLa^all ^jj-aj ^^Jc. IgJ Ajal£^a]| jjLa-xJl d:il jLj]I 

; A-illllI (Jjaj 

i q = i q cos6 r (t ) + i d sin6 r (t ) 
i s d = —i d sind r (t) + i d cos9 r (t) 

i a = iq + h 
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1 1 

h = --i s q -^=i s d + i 0 


1 1 

i c = — 2 ^+^d + ic 


<3<aaJl <_]La> ^^3 AW<a L—lUasVl (j-a 44c. 5JI (jC. ^bLill ^g^ljlSxaj^)^£il ^3*-^ 

; bl j^a£ 

^em i}Pd.iq ^Pq^d) PU 

Tem (%cL Xq^ld- iq ~C (%■md• ^kd^q X m q. ^kq^d) X m d- im• iq 


d( 


w r - w e 


Temipu) Tmech.(pu) ^dampipu ) 2H 


• / 

/w b ) 


dt 

'. Lsk ^ jjl4ll Ajj' j 


5(t) = 0 r (t) - 0 e (t) 


= J 0 t {w r (t) - w e }dt + 0 r (o) - 0 e (O) 

Q \ ^pl^iJ jL^all ^3 (_£4j-aaJI A Jjuullj ^)j|4ll A-Jjlj 

0 e \ A_il«lj)!lJI a!\ null ^gjt Jl^ull ^3 (_^l (_£4j-axJI oil A Jjaulb 4-il null 

\ 5JjL*-oj ^ 3 *-^ ^ , V3 0 

a£alu!I ^3 S44x!La dll3jg bili£j dlV j-\ 31 ^_ya 4j 4*J| blLiA (jjfb 0j4aJl ^aiaj 4_i_ulj4 4jc. 

_^(_}jjLui^U L_baull^ lAAic. 4_j4^.I^]I ^jaJb J-axJlj (_yuLujl A 3q j 4^.1 a 4j^3 

U>n\l ^al^klLujI XIy (j-a Juibb ,_jl bllilj a4^.lj AaLuI^ Ail -la33 3.a.>t"n U1 LujI^)4 

(JjLujVl A*jLu» Z/y — — cl 


(_>jLuiVi fjc- T b — 


! b 
s b 


w bm 


N.m 
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afc>c2qd0 ? 7I 
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id_mpotof Tmeed Rater (w^e^wb 























































a,,, (_gj 
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b... a 
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...3... (jjAL-oll 





terminal voltage mag 


terminal current mag 



P™tof 



Treluctance 



Texdtaticn 
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...4... (jjAL-oll 
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: dlljiajUll ajl4 (jjjAial \* A jj ^Lal jj al£l ->. a) LLo3 


n = 192 r.p. m 
F = 32 Hz 

120 .F _v n 120.32 nn , 

n =- -? P = -— 20 pole 

P 192 ^ 

V t = 380 V 


Tmech = -0.75 *0 <_UaJI 21 


: ?>!' 




(0^' — CS^J^' — 


3 5 

Q_ 

i ° 
0 > _ 
1 — -5 

l 

= 20 


instantaneous electrical torque 


V\OAr\fvW\cVV^w—^— 


0.5 1 

Reluctance component 


-20 

I 

= 20 
Q_ 

1 ° 

i- -20 




0.5 1 

Induction component 


—- 


0 


0.5 1 

Excitation component 


1.5 


1.5 


1.5 
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jLiill - 4_C^)jai]| 


per unit speed 



Instantaneous phase a current 



kc. 1 Ajjlj i kc.\ )Vnul 


Real input power 
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'^Ajulu jb i Ixjjj (ja j* ^>i.Vig «all i L_i^\jLol! L_al jl^.1 d.iljJ-v^ 

.all i L_l^jLal! ^3 GUI ^,W‘n«<a\i dll g 1 j A ,1jqVi 

_ t'n jb 2007 4at i3-> i dluijJ 

j (Simulink - SimPowerSys) <%]' 

Ajt^aLa. i ^ jLaJl t _ 5 ic. j (_£^^giJaj-^a-a jj&A 1 t dljlil 

.2008 — 2007 4-*-fL ‘ 3-do 
.dc- OJ -MATLAB _]\j 4 _ixjjjj^)1! (Jlll^d^l 
(JjC.Lajjl \ — G AjlL AVR dLafldLo A^a^J 

.dl ^JC. dl dc-.^a — AjaLuUJ jjjjJjVl 

■ www.matlab4enqineerinq.bloqspot.com 

.Youtube sus 
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